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AGENDA

• Situation

• l\/lission

• Execution

• Resources



1

Situation
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THREAT SITUATION

• Evolving East - West Relations Changes Calculus

- Soviet Union No Longer Exists

- Republics Of The Former Soviet Union Still Retain Large,
Modern Strategic Forces

- Political Instabilities increase Concern About Use Of
Ballistic Missiles

• Ballistic Missile Proliferation A Growing Threat To U.S.

- Directly Threatens The Republics Of The Former Soviet
Union

• Threat Of Third Country Attaclcs Increasing

|m-1 3843 h/ 022592



EVOLVING BALLISTIC MISSILE CAPABILITY

Netherlands
tance
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• i

Friendly Situation

i

i
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FRIENDLY SITUATION

• JCS Ballistic Missile Defense
(BMD) Requirements In Place

Phase 1 Operational
Requirements Document
(ORD) And Theater Missile

Defense (TMD) Mission
Needs Statement (MNS)

• The President's 1991 State Of
The Union Address

Refocus

Missile Defense Act Of 1991 Early Ballistic Missile

Defense Deployment

• Soviet / U.S. Treaty Negotiations ABM & START

jm-22160/ 112591



PRESIDENTIAL REFOCUS

• Deterrence vs Protection

Massive Attacic vs Limited Striices

United States vs Globai Focus

Large Scale Deployment vs Limited
Space And Ground Based Deployment

Phase I

SDS

(Phase I Requirements
Remain Valid)

Clianging Threat
Environment



DEALING WITH UNCERTAIN FUTURES

Possible Future CIS Third Worid Weapons
Proliferation

Dissuasion

Accidental / Unauthorized

Launches

Cooperative, Stable,

Increasingly Democratic

Relatively Under
Control Thru

Diplomacy And Other
Measures

Threatening ^ GPALS

Resurgent Militarism

Expansion
Potential

Protection
Widespread Thru Arms

Sales, Technology
Transfer, Indigenous

Development

Jm-23S19b/012S92



MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

• It Is The Goal Of The United States To

- Deploy An Antlballistic Missile System, Including One Or An
Adequate Additional Number Of Antlballistic Missile Sites

And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Against

Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability

r Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The
Armed Forces Of The United States And To Friends And
Allies Of The United States

im*22S7S/ 022692



Mission

Jm-22864/ 022892



PRESIDENTIAL DIRECTION

. . Looking Forward, I Have Directed That Ttie SDI
Program Be Refocused On Providing Protection

From Limited Baliistic l\/lissile Strit^es, Whatever
Their Source. Let Us Pursue An SDI Program That

Can Deal With Any Future Threat To The United

States, To Our Forces Overseas And To Our
Friends And Allies.

"

President George Bush
State Of The Union Address

29 JAN 91

Jm-14141ji/ 013192



MISSION

• Respond To Missile Defense Act For
- Downselect / Deployment Of Advanced TMD
Systems By l\/lid-90s

- Develop For Deployment First Site Of ABM
System As Early As Practical Or By 1996

• Retain President's Vision For Final Architecture

• include Robust Technology For Space Based
Interceptor

• Support Research For
- Technology Insertion

- Other Follow-on Systems



t

Execution

I

I

Jm-22863/ 121391
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PROGRAM ORGANIZATION

System GPALS System

Segments NMD GMD TMD

MDAPS
GPALS
System
BMC3

5 NMD
^^^gyftem,,.

PATjfil^
..'.•••y y-.-f^. yy V.WVW.,:.

CORPS Upper Tier

^System •

ElemehUi

Architectural

Integration

System
Engineering And

Integration

Command
Center Element

Ground Based
Interceptor

Ground Based
Radar

Space Based
Sensor (BE)

space Based
Interceptor (BP)

PATRIOT
CORPS
SAM

THAAD &
TMD-GBR

\

Agreed Structure Based On OSD White Paper
|

jm-19046.B/ 022892



GPALS SYSTEM / BMC3
REQUIREMENTS FLOW

NMD
ORD
<Army)

GMD
ORD i

s(AFSPACEC0M)5

JROC Direction

y (GPALS System /BMC3 MDAP)

V GPALS System /

BMC^ORD

2
<USSPACECOM)

X
UTTMDS
ORD

(Army)

PAC III

ORD
(Army)

CORPS
SAM

ORD (Army)

JROC - Approved Schedule
Event Date

GPALS / BMC3 ORD Submitted 3rd Qtr 1992

GPALS /BMC3 ORD Validated 3rd Qtr 1992

NMD ORD And GMD ORD Submitted 3rd Qtr 1992

NMD ORD And GMD ORD Vaiidated 4rd Qtr 1992

UTTMDS ORD Submitted 1st Qtr 1993

UTTMDS ORD Validated 2nd Qtr 1993



DAB ACTIVITIES / HIGHLIGHTS

Activity

Review RFPs And Contracts For
Dem / Val

Coordinate HMD I TI\/ID Report To
Congress

Establishi Acquisition Planning
Baseline For Each MDAP

Review COEA For GPALS

Obtain CAIG Position On Cost
Estimates

Formal DAB Review / Approval Of
Progress

(Timing)

(Continuing)

(Now - IMAY 92)

(AUG 92)*

(JUL 92)

(MAY 92)

(AUG 92)

Does Not Include CORPS SAM

iliv24837 f 022892



SDIO EVALUATING PROGRAMMATIC IMPACT
OF MISSILE DEFENSE ACT ON FY 94-99

POM AND 180-DAY REPORT

• Two Intense Architectural Efforts Examining Implications Of
Congressional Call For Early Deployment

- Theater Missile Defense - Led By MG O'Neill / DD SDIO
- U.S. Homeland Defense (Ground Based Interceptors And
Ground And Space Based Sensors) - Led By Dr. Gerry /

System Architect

• Studies
- Involve Users, Operators, Service Representatives, Other
SDIO Agents, System Engineer And Integration Contractor,
Key SETA Support And Nationally Recognized Technical
Experts

- Addressing Programmatic / Technical Choices And Costs Of
Various Options

• Assessing
- Impact Upon Support, Tech Base And Follow-on Systems

• Delivery Dates
- Finalize Approach By April 1992 POM Submission
- Submit Draft Of 180-day Report To SECDEF By May 1992 As
Per 6 December 1991 Guidance From DEPSECDEF (Due To
Congress By June 1992)

1111-24638/022892



SDIO INTERACTIONS

OSD
I

Policy /

Guidance

1 Executing

Users
Requlrennents

SDIO
Agreements

^

• JCS 1

Acquisition

* Services

* Other Executing
Agencies

• CINCS
• Services

Management

\

BiUID Systems

Function:

• Oversight And interface Witli Agent

• Direct And IManage Acquisition Processes

Jm-1377Sb/ 111891



BALLISTIC MISSILE DEFENSE
CAPABILITY

National Missile

Pffense (NMD)

FY 92 FY 93 FY 94 FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 FY 01 FY 02

Limited Operational

^ Capability
^ -Slte2— SltoN —>-

space Based Defense

. \ > \ \ \ s N %»\ \ \ s < \

.VNXNXX\.VXVXVN.X

Improved
Point Limited Area
ZN. Zv

PAimOTQirick PATRIOT AdvMicMi
Raactlon Program Capabmiy n

Umited
Contingency

/\
ThmtwHIgh

Attitude Area Defense

Enhanced
^TMD

• NMD LOC Circa FY 96 At Grand Forks, Expanded Later To Full NMD

• GMD Space Based Defense Capability Complements NMD / TMD

• Initial TMD Improvements In Lethality And Range Through PATRIOT
Upgrades

• Limited Contingency In FY 96; UTTMDS Beyond FY 00

• CORPS SAM Matures After THAAD
jm-22l64a/ 030292



Resources
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FY 92 RDT&E BUDGET

$s In Millions

Program Elements President's Budget

Limited Defense System

Theater

Space Based Interceptor

Other Follow>on

Research - Support

Total

1 ,459.530

857.460

827.177

925.149

1,081.258

$5,150,574

Appropriation

1,411.412

868.710

465.000

674.852

721.627

$4,141,601

A - $1,008,973 M

jm-221 14 / 030292



SDI ALLOCATION BY PROGRAM
ELEMENT
$s In Millions

FY 92 Appropriation FY 93 Budget Request

Total FY 92 $4,141,601 Total FY 93 Request $5,425,074

Jm-24068a/030292



STRATEGIC DEFENSE INITIATIVE
BY EXECUTING AGENT FY 85 - 93

Percentage

inf>-23617a/021192



SPACE - GROUND R&D
INVESTMENTS

jm-13194.k/ 022591



BMD BUDGET EVOLUTION

10
c
o

ffl

c

T-
O)
>-

2

1

0

TMDI
ERINT Arrow

Patriot

Upgrade

Changes

• i Cost Adjudtinehts
• Maritime Option
• TMD-GBR
• 0^1 Improvements

3

SDI
BP
gB « £ariy Deptoymeni

2i
* Arctiltecture

E l/GBI Bestructuiing

I I 1 I I I I 1 T
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05

Fiscal Year
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SUMMARY

Threat

Mission

Evolving, Increasingly Uncertain And
Dangerous

Consistent With Presidential Refocus, Missile

Defense Act, And Existing JCS Requirements

Execution - Users, Agents, SDIO Postured For Acquisition

- Consensus On Early Deployment Of NMD And
TMD

- Continuing GMD Research / Focus Upon GPALS

Resources - Near Term Capability Is Top Budget Priority

- Congressional Direction Requires Out Year
Budget Adjustments

jm-aZIGZA/030292



STRATEGIC DEFENSE INITIATIVE
Advance Planning Briefing For

Industry On Ballistic Missile Defense And
Systems Architecture

2 MAR 92

Dr. Edward Gerry
Systems Architect

Strategic Defense Initiative Organization

jm-24813 / 022892



PROGRAM FOCUS

Objective

• Protect Against

- Baliistic i\/iissile Attaclts On U.S. Forces
Overseas And U.S. Friends / Allies

- Accidental, Unauttiorized And / Or Limited
Ballistic Missile Attacks On Tiie United States

Jm-1417Sd/ 020392



DEALING WITH UNCERTAIN FUTURES

Possible Future SU Third World Weapons
Proliferation

Disintegrating, Chaotic
Dissuasion

Accidental / Unautliorlzed

Launches

Cooperative, Stable,

Increasingly Democratic

Resurgent lUlilltarIsm

Relatively Under
Control Thru

Diplomacy And Other
Measures

Non , >%i*^ « I ^
Threatening n GPALS

Expansion
Potential

Protection
Widespread Thru Arms

Sales, Technology
Transfer, Indigenous

Development

>IV23S19/012292



GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)
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MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of Tfie United States

• It Is The Goal Of The United States To

- Deploy An Antlballlstic Missile System, Including One Or An
Adequate Additional Number Of Antlballistic Missile Sites

And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Against
Limited Attaci(s Of Ballistic Missiles

- Maintain Strategic Stability

- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The
Armed Forces Of The United States And To Friends And
Allies Of The United States

Jin22S7S/ 022692



NATIONAL MISSILE DEFENSE

High System Effectiveness

Requires Mullilayered

Defense

- BE Provides Tracking
And Discrimination Of
PBVs And RVs

- GBR Provides Tracking
And Discrimination Of
PBVs And RVs
Launched From Coastal

SLBMs

• Multiple GBI Sites

Provide Multiple Shot
Opportunities Against
-RVs
- PBVs Launched From
Coastal Submarines

- BE And GBR Provide

Distributed Battle

Planning And Execution

- BE And GBR Provide
IFTU/TOM

NMD Provides Second Layer To
Achieve High System Effectiveness

jm-2ie99/ 021292



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

• Design To Protect The United States Against
Limited Ballistic l\/lissile Tlireats

- Accidental Or Unauthorized Launches
- Third World Attacl<s

• Develop For Deployment, A Cost Effective,

Operationally Effective, ABIM Treaty Compliant,
Antibailistic Missile System At A Single Site As
The initial Step Toward Deployment Of A Highly
Effective Antibailistic Missile System

• By The Earliest Date Allowed By The Availability

Of Appropriate Technology Or By FY 96



TOP LEVEL STRATEGY

• Deploy Initial Site As Soon As Possible As Called
For In The MDA91 And Build On It

- On The Path To Full Multisite NMD

• Maintain Options To Respond To Uncertain

Futures With A Robust Technology Base Program

• Maintain Consistency With Evolving National And
International Policies And Constraints



BASELINE PROGRAM

• CCE / BMC3 Open Architecture Design For Full GPALS With
First Site Components Operational To Support initial

Capability

• GBR And GBI Operational At First Site To Support Initial

Capability

• Accelerated Deployments Of BE As Primary Midcourse
Optical Sensor To Augment Initial Capability

- IVIaximum Kinematic Footprint For GBI As Early As
Possible

• GSTS Maintained As Backup Optical System As Hedge
Against Failure Of Critical BE Technology Demonstrations

jm-23803a/013192



INITIAL NMD BMC3

jm-197eSg/ 022492



COMPOSITE MULTI-THREAT
DEFENSE COVERAGE

• Composite Threat
- CSS-4 From China And Middle East
- SS-18, SS-N-20 In Bastion, SS-24 From CIS

• Single Site At Grand Forks, ND For GBI And
GBR

• GBI Fiy Out 6.5 icm / sec

GBR Only BE And GBR



DEFENSE COVERAGE

• SS-N-23 Out Of Bastion
- 2,000 km From Coast
- 24° Reentry Angle

• Single Site At Grand Forks, ND For GBR And GBi

• GBI Fly Out 6.5 km / sec

GBR Only BE And GBR

Jm-239e9 / 020692



COMPOSITE MULTI-THREAT
DEFENSE COVERAGE

• Composite Threat
- CSS-4 From China And Middle East
- SS-18, SS-N-20 In Bastion, SS-24 From CIS

• Three Sites For GBR And GBI
-NE
• Grand Forks, ND
-NW

Multiple . GBI Fly Out 6.5 km / sec

GBR Only BE And GBR

Jm-2a974a 7022692



COMPOSITE MULTI-THREAT
DEFENSE COVERAGE

• SS-N-23 Out Of Bastion
- 2,000 km From Coast
- 24° Reentry Angle

• Three Sites For GBR And GBI
-NE
• Grand Forks, ND
-NW

• GBI Fly Out 6.5 km / sec

GBR Only BE And GBR



JCS MISSION AREA NEEDS STATEMENT

• "Theater Missile" Includes Ballistic, Cruise, And
Air-To-Surface Types

• Protect U.S. Forces, U.S. Allies And Other Important
Countries Including Areas Of Vital Interest To The U.S.,
From Theater Missile Attack

• Conventional, Chemical, Biological And Nuclear Warheads

• Four Mission Areas

• Mix Of Land, Air, Sea, And Space Capabilities

• C^ I Should Be Incorporated Into Existing Structures

• "Defense In Depth" With Multiple Shot Opportunities

• C-130 Deployable

Jn»-ie215a/(00992



NEAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

2nd Engagement
^j., Engagement Space Based

Surveillance
,

Sensors

Cueing Data^

To Weapon ^
Systems

'

PATRIOT
Radar

PATRIOT
'^ f / y

\

PATRIOT
, ,

.IhlflrfiiM.

Dafmitod
THAAD

PATRIOTS
Launcher i

Defendetil Area

USAfC

THAAD6M/G^
tnterface

TMD-^BR
(UOE&)

Boosi'phase
DetecUon
And Track

TBM Launcher:

Defended
Asset

THAAD(UO£S}
Launeher

|nv13188.c/02t192



FAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

Brilliant

Pebbles

Spac* Based
Survaillanca

Saiwora

PATRIOT
System

|m-13186.D/021192



WOULD BRILLIANT PEBBLES HAVE PERFORMED
"^"^ SPACE-BASED SEGMENT IN GPALS AGAINST

IRAQI MISSILES LAUNCHED DURING DESERTSTORM 7

79 Missile Data Sets Available

T T

Iraqi Missiles

Launched During

Desert Storm

Two-on-one Targeting

200 400 600 800 1000

AFSPACECOM
Iraqi lUllsslle

Attack Data

M ZS"* inclination

O SO*" Inclination

Constellation

400 km
Pk= 0.9

80 km Minimum
Intercept Altitude

"Baseline" Pebble

Number Of BPs

Jm-162S5a/ 051091



1,000 BP CAPABILITY AGAINST
HYPOTHETICAL ATTACK FROM LIBYA

^ IOC

- London t;^'^?^-.-^..... N g 60
^^•w^S^.'r- •Berlin * ?

K Ijfi X Warsaw XI

' Moscow

K ry X _
^^^^ * Warsaw

•

'Parte *'V" * Plague >
• / 'Vtonna ^ ^ q

.30.3$ *5 .^"^ ,...-.-'!"" 'Budapest TwJV'a' ^
^•^ t>v fi\ '"" 'Belgrade ' S 20

Lisbon* •""-r^^'^ ^ --^ •

^""^^^^^^^
g•/•Madrid J dJ. Rome -Sofia

. \ 2

Approximate
. Shot

Opportunities

« 50 - 55

^f-'- •Athens • ' \

"Nicosia Beirut*

r-:!-.*'':**'*. 1 .Ian lenlam ^Jerusalem^r-'l

:\.\ . v.x— -..

'< * 1,000 BPS At Low Earth Orbit in

Constellation

* Multiple Sliots Available Against Simultaneous
Launches

* Similar Capability vs ICBM / SLBM Attack

Minimum Energy
Trajmetoty

nooo
Baiastle

2,000

Range (km)

3,000

LoflMl

; MInlmuni

' Energy

Trajectory

Dapreesed

m 20 Singh AKIftee/Jbe

BamaUe Mlealle

2,000

Range (km)

3.000

Jm-23504e/021892



STRATEGIC DEFENSE INITIATIVE
Advance Planning Briefing For Industry
On Global Protection Against Limited

Strikes (GPALS)

2 MAR 92

Dr. James Carlson
Deputy For Strategic Defense

Strategic Defense Initiative Organization

jin-24163a/ 021292



DEALING WITH UNCERTAIN FUTURES

Possible Future SU Third World Weapons
Proliferation

Dissuasion

Accidental / Unauthorized
Launches

Cooperative, Stable,

Increasingly Democratic

Non
Threatening

Resurgent IMIIitarIsm

Relatively Under
Control Thru

Diplomacy And Other
IMeasures

Expansion
Potential

Protection
Widespread Thru Arms

$ales, Technology
Transfer, Indigenous

Development

jm-23S19a/02M92



GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

Brilliant Eyes Sensors



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

(National System)

• Design To ProtectThe United States Against
L//n/fed Ballistic Missile Threats

- Accidental Or Unauthorized Launches
- Third World Attacks

• Develop For Deployment A
- Cost Effective
- Operationally Effective

• ABM Treaty Compliant

• Antlballlstic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

• By The Earliest Date Allowed By The Availability

Of Appropriate Technology Or By FY 96

JI1V19762C/ 022592



MISSILE DEFENSE ACT OF 1991

Goal
^

• Deploy An ABM Sy«t«m,
Including One Or An Adequate
Additional Numl>er Of ABM SHee
And Space-based Senaora, That la

Capable Of Providing A Hlgliiy

Effective Delenae Of Tlie U.S.

Against LImlled Atlacka Of
Baltisllc Mlaallea

De^dym«nf-Of«flt4anl.P^^

. Report On ConceplufilsAntiewden Siwring Isauea Aasocfaled Willi Deploying Space-baaed lnlerce^'oi«'{fnelhidli(g
Brltllant Pebbles) For Pi^pOae.bfl^oVldfrig Global Defenaea Against Balllatfc Missile Atlacka

Maintain Strategic Stability

Provide HIgiily Effective Tliealer

Missile Defenses To Forward
Deployed And Expeditionary

Elements Of U.S. Forces And To
U.S. Frienda And Atliea

ABM Treaty

Negotiations
• Congress Recognizes The

F^esldent'a Call For "Immediala'*

Concrete Slepa To Permit Tlie

Deployment Of Defenaea Agalnat
Limited Ballhllc MIsalle Striicea

And The President Of The Soviet

Union Undertaking To Consider

Such Propoaala From The U.S. On
Nonnuclear ABM Syatema

• Congress Urges The President To
Pursue hnmediats Discussions With
The Soviets On The Feaalblllty And
Mutual Intereata Of Amendments To
The ABM Treaty To Permit

> More Ground Sites And tnterceptora

- Increase Use Of Space Senaora For BM /

- Clarification Of Development AndTaattng
• Flexibility For Advanced ABM Technology
- Clarification Between TMD And ABM Defenaea

Um/i«(f'O^fpmf li^iivm

O^vetbpfDent Of Sy^iefn^,

^ CapabfeOf VH-Qvldtrtg AHIgh
Petpw A Thr^h^td That WoUf

ponents And ArdlMeotUrei For A IMj^fliyiabjw ACIM
Effective Defense 6lithe.UrS; Agalwil UfiiltMl QlHkea, Btiit

Bring Into QiiesU<)h Stta(eBr<r Stoblflty^ .

Inoluda* AfetlwHied Neceaaary To Develop Atwl Twt Syateme, Componenla. And
ArchflMure*<^bN^ Of D*»plpym*nl By FY Dfi A* RbH W
Initial She Defeita^ Syatem

For Purpoaea 01 Planning, Evaluation, Deaign, And Elfeeihreneaa Studtea, Such
Programa, ^rbjafcta^ And A6tlyfilea May Take Into Cdn<i)deratloh Both The Current
LImltatfpna OfThe ABM Treaty And Modeat ChangeB To Da Numerkal ttmttBtlana
And limltaltdna On The Um Of Spat^aed Senaora

InltM Depfoyment

Develop For Deployment By The Earliest Dale Allowed By The
AvaflBbllily Of Appropriate Technology, Or By FY 96, A Cost Effective,

Operationally Elfectlve, And ABM Treaty Compliant ABM System At A
Single Site Aa The initial Step Toward Deployment Of The ABM Syatem
DeacrUied pn The Act'a GovQ ^, , .^.^ .

- 100 Groundteed tnterceptora (Fhe Deaign 01 Which Determined By/Sl-f^V
Competition And Down Selection)

- Rxed, Ground-based ABM Battle Management Radara
• Optbnum Utilization Of Space Senaora Including Senaora Capable
Of Cueing Ground^wsad ABM Inlereeptoro And Provldhig Initial

Targeting Vectora

Theater Missile Defenses

* Aggressively Pursue The
Developrneht Of Advanced
Theater Missile Defense

Syatema With The Ob|ecllve

Of Down Selecting And
Deploying Such Syatema By
The Mld>19fl0s

• Capable Of Defending

: Forward-deployed And
: Expeditionary Elements Of . .

The Armed Forcea Of The .::

United Stateav:

€<^operatlon.Wtth Friendly

Allied Matlona In the ^

ralopment Of Theater ; <

lefenaea Agalnat Tactical Or

:

Theater Balilstte Mlaallea ^ i

^^^^

Review Of Deployment Options
• Intvrlm Report Dus MAY 94 On Progress Of Negotiation*

. At««t« Progrett And Consider Options To T!»e U.S. At
Now Exitt Under ABM Treaty

Deployment Plan

' within 160 Days, Submit Deployment Plan For

TMD Syetsmt And The ABM System Eatabtlthsd

ByTheAet'aQoal



DEFENSE ARCHITECTURE

Goals: • Highly Effective Defenses Of The U.S. Against Limited Attacks Of Ballistic Missiles— Consistent With Strategic Stability

• Highly Effective Theater Missile Defenses For Forward Deployed And Expeditionary U.S. Forces, Friends And Allies

Initial Site Defense System
(FY 96' 97)

Limited Defense System
(FY 98 -02)

"4 Brilliant

Eyes"

BE

Alaska

Hawaii

GBR /

With Space Based Interceptors

(FY 00 -03)

BE -^S" BE

Brilliant

Pebbles

f^Theater

Theater Missile Defense (IMD) (FY 92 - 05)

Air Based TMD

Ship Based TMD

<?

jin-22219B/ 020392



180-DAY REPORT PLAN

• Two Teams Performing Up Front Studies

- TMD, Led By WIG O'Neill

- U.S. Homeland Defense, Led By Dr. Gerry

• Results To Be Reviewed By SDI System Design Board
Prior To SDIO Recommendations For FY 94-99 POM

• Schedule

- Finalize Approach By April 1992 POM Submission
- Submit Draft Of 180-Day Report To SECDEF By
May 1992

- Due To Congress June 1992

|in>24108/ 021092



GPALS HIERARCHY

® s MDAP Location

System - Level 1

Segment - Level 2

(Level 2.5)

Element - Level 3

GPALS System /BMC 3 0

NMD®

r
O D O CD
CD 0) D mH 30

CO

GMD® TMD

UTTMD0

0
CORPS SAM

®
PATRIOT

ID

>
>
a

> z ^

(D 3D

GPALS System / BMC^ MDAP Tells

The Whole GPALS Story

jni-21732/ 110491



SDIO SSC / DAB STRATEGY

GPALS
Management

DAB Review ^®i)AB
AO

Meeting
SSC

Meeting

SSC JCS/OSD 180 Day GPALS
Chairman's Coordination Report To Program
Review Meeting Congress DAB

SEP 91 DEC 91 DEC 91 11 FEB 20 FEB JUN92

Pre-Missile Defense Act Post-Missile Defense Act

Objectives Objectives
Februaty 1992 SSC Summer GPALS DAB

• Based On "Previous World*' • Based On Missile Defense Act Of 1991
(Process Initiated February 1991 With
Element CARD Tasking) - Review GPALS Arcliitectural And

Acquisition Strategy
- Approve Baseline Approacii • Approve GPALS MDAP Baselines
- Discuss Plan To Get To "Spring DAB" And initial Element PPCs
- Conclude Baseline Documentation Process - Approve MDAP Cost Estimates
- Close Out 10 DEC 91 SSC Issues - Approve DAB Documentation

Required By White Paper

Jm-24007/ 021992



FY 92 MAJOR CONTRACTING ACTIVITIES

• Upper Tier Theater Missile Defense Concept Exploration

• Ground Based Radar

• Brilliant Eyes

• Ground Based Interceptor

• Numerous Supporting Technology Programs

Jm-24164a/022892



OPTIONS ASSESSMENT FOR GBI

• GBI Must Meet NMD Segment Effectivity Performance Requirements

• Deployable Exo Interceptor At GF, Upgradable To Full Operational
Capability Later

• GBI / NMD Options Development
- Describe Options For Exo GBI In FY 97
- Development
- Fabrication

-Test
- Integration

- Production
- Deployment

- Options That Improve NMD Requirements Documents
- Industry Perspective On Critical Requirements
- Allocations Between GBI And NMD Segment

- Options For GBI Performance Enhancement
- Risk Reduction
- Approach For Tech Infusion To Meet Full Operational Capability
- Militarization

}m-24737 / 022T92



GBI OPTIONS ASSESSMENT

Activity
FY 92 FY 93

FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN

Release CBD Notice

Release Options RFP

industry Proposal Prep

Evaluate / Negotiate

Award Options Contract

Options Assessment
Phase

Release Draft GBI RFP

OSD Review

Release GBI RFP

Industry Proposal Prep

Evaluate Proposal

Negotiate

Award GBI Contract

6

A
6

A
3

A
3 17

AA
21

A
21

A
IPi

1

\ IP

1

21

A

4

A
4

A
20

A
20

A 31/

J

20

A
21

A

31/
23

\ A
23

A

jm-24151 / 022892



GLOBAL PROTECTION AGAINST
LIMITED STRIKES SYSTEM

• GPALS Represents A New Capability

- Mo Existing System
- IMust Be Viewed As An Entity

• GPALS Arctiitecture IMust Be Capable Of Evolving Over
Time

- To Accommodate Changing Geopolitical Context
- Acquisition Strategy Will Evolve With Architecture

importance Of Urgency Has Been Made Clear By Secretary

Of Defense And The Congress
- Will Not Occur With A "Business As Usual" Approach

End Points Of A New Capability Should Not
Be Predetermined Up Front

|m-2l722'02la92



STRATEGIC DEFENSE INITIATIVE

System Engineering

2 MAR 92

COL W. Hecker, USA
Strategic Defense Initiative Organization

jni-24718 / 022892



OUTLINE

• System Engineering Approach

• User interface

• Requirements Traceability

• Performance Assessment

• System Risli l\/ianagement

• GPALS integration



SYSTEMS ENGINEERING APPROACH

• Strong, Centralized SE&I Activity

- Single Contractor
- Centrai Operating Facility And Multiple Field Sites

Enable Close Coupling With User / Service Activities

- Focused Support To Segment / MDAP IManagers
- GPALS System, BMC 3, NMD, GMD, TMD

• Key Responsibilities

- Engineering Interface With User (USSPACECOM)
- GPALS System Definition / Requirements Allocation
- End-To-End Performance Assessment
- GPALS Integration

|m-24720/022692



USER INTERFACE (REQUIREMENTS FLOW DOWN)

User

Establhlwa

MlMlon

JROC Validatwl

• StatM Us«r

• Rftqidramont*

JROC ValMatMl

System Mission

Requirements

Document (MRD)

• CapfUTM Mbrion
And User

Requ[r*menta In

System Levsl

Document /

* Formst

Coordlrat«dWHh
User

Acquisition

Program

Bssellne

1
System

Requirements

Document (SRD)

Captures System
Re<{utrements In

Developer Format
Basis For Systsm
Level A-Spec

Traceabnity

• Provides Ob)ects And ThreshoMa
• Basts For Program Control

• Approvad B3f DAB

1
Exit

Criteria

Developer

Standards

IRDs

ERDs

• Allocates

Requirements To
Elements

Element A-Spee
• Control interfaces

Batwaaii Elantanla

• Avoid Repetition

01 Rec|ub«mants

Technical

Requirements

Document (TRD)

•ProvM
X • Drivsa

Provides Additional Detail

Contraetor Development

Control Between
Cooper And
Executing Aganta

What b Being

Bought

Contractor

naquliaiiiaiila

Jm.24721

/



GPALS REQUIREMENTS DOCUMENT TRACEABILITY

GPALS System / BMC^ ORD

NMD GMD UTTMD CORPS SAM PATRIOT

SSC/OSCs
U&S Commands I

QPALS; MRD

NMD GNID TMD

GSTS(E1 Only) I

IRDsl
qbTI

FMS
Software

Security

Navigation

Environments

Comm

Standards

C2E-GSTS
C2E-QBR

C2E-QBI

C2E-BP

C2E-BE

Internal IRDs

GSTS-GBR
G8TS-GBI

GBR-GBI
BE-GBI

BE-BP

Internal IRI>s

jm-24722/ 022892



END-TO-END
PERFORMANCE ASSESSMENT

• System Effectiveness Is Iterated Using A Series Of
Performance / Cost Trade-offs

- At Each Succeeding Level Of Decomposition, Until

- Ttie Mission Requirements Are IVIet

- System Objectives Are Satisfied

- Most Cost Effective System Design Has Been
Acliieved

• Effectiveness Trades Include Balancing
- Tier - Tier Performance
- Sensor vs Weapon Performance
- Individual Platform Performance vs Inventory
- Inventories vs Location (Basing)

• Multiple Tier Concept Provides Flexibility To Balance The
System To Meet The Mission Requirement

jin-24723 / 022792



SYSTEM RISK MANAGEMENT

• GPALS Risk Management Program Constitutes
- Competitive Acquisition Strategies
- Teclinoiogy Bacl(-up Programs
- Test, Evaluation And Validation Activities

• System Test Plan Focuses And Integrates Test Beds,
Simulators, Elements And Technology Programs To
Resolve Critical Performance Issues

• Interactive Cycle Of Test Bed Confidence Building
Establishes The Basis For Integrated System Level Test
And Demonstration

• The Hierarchy Of Test Beds Provides For Rigorous
Validation Of Test Results Under Controlled Test
Conditions

Jm-24724 / 022792



GPALS RISK ABATEMENT PROCESS

GPALS System Risks

Resolve Via

• Technology Development

<
• Hardware Alternatives /

Trades

>-

• Software / Hardware Trades

• Product And Process
Development Test

Resolve Via

Change System / Element
Performance Requirement

Architecture Trades

Test Bed

GPALS Risk Management Process Resolves
Risk issues In Systematic Fashion

,^1^24728/022892



TOOLS AVAILABLE TO SUPPORT
GPALS SYSTEM

^ y simulator

I I
Test Bed System Level

With HWIL,
SWIL, HIO

integrated System Test

System
Level

Simulation

System
Simulator

Level 2

System
Simulator

Level 1

Functional

Level

Surveillance

Test Bed
Comm Network

Test Bed

Element /

Technology
Level

KDEC

Gaming
Simulator

c2e
Prototypes

KHILS Others

Note: This Chart Does Not Represent All Resources

r!
.V

<

MS II Decision
And Beyond

MDAP APB
Performance
Parameters /

Exit Criteria

l\ADAP APB
Performance
Parameters /

Exit Criteria

Element
Issues /

Technologies

jnv18045/121891



STRATEGIC DEFENSE INITIATIVE
Brilliant Pebbles Advance

Planning Briefing For Industry

2-3 MAR 92

Lt Col Bill Rohlman, USAF
Deputy Director, Global Defense Segment Directorate

Strategic Defense Initiative Organization

Jfn-24082/ 021292



AGENDA

Space Based Interceptor Evolution

Acquisition Strategy

Test Program

Programmatics

Congressional Issues / Treaty Compliance

Summary



BRILLIANT PEBBLES

• Space Based Weapon System

- Distributed

- Autonomous

- Reduced Dependence On Other System Elements

• Continues Revolutionary Design Process

- Exploratory

- Emphasis On Cost And Weight

- Emphasis On Near Term Technology

jm-8549m/ 122091



I

GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

Jm-22119P/021092



PARADIGMS

• Space Weapon
- Militarization Of Space

- Ops Requirement

- Space Debris

• Autonomous Operation

- Current Satellite Operations

- Impact On Current Systems

- Collision Avoidance

• Mass Produced Satellite

- Affordability

- Reliability

Jnh23843/013192



BRILLIANT PEBBLES FUNCTIONALITY

Detect: Detect And Track Booster / PBV / RV

Control: Upon Release Authority (From
Man-in-The-Loop), Guides itself To Target

Engage: Hit-To-Kill Interceptor

Support: Built in Support System (Power, Cooling,
Navigation, Computing, etc.)

Perform Many Functions On a Single
(But Proliferated) Platform

Jnn-10588/063091



LLNL (AIT) CDV INTERCEPTOR



MARTIN MARIETTA BRILLIANT
PEBBLES LIFE JACKET

Solar Panel

Power
Distribution Unit

V-band Antenna

Battery

V-band
Transmitter/

Receiver

Magnetic Torquer

ACS Thrusters

Integrated

Electronics

Interceptor

Surveillance Suite

jm-l9456/ 122091



MARTIN MARIETTA BRILLIANT
PEBBLES INTERCEPTOR

Drop Stage
Oxidizer Tank

KKV Oxidizer Tank

Drop Stage

Divert Engine
Drop Stage

Pressure Tank

Comm Receiver

Seeker

m
m

Wf

LIDAR
Transmitter

Drop Stage Drop
Fuel Tank Stajge ACS

Thrusters

KKV Fuel Tank
KKV Divert

Engine
Drop Stage

Axial Engine

Jm-1 9457/ 122091



TRW BRILLIANT PEBBLES
LIFE JACKET

GPS
Receiver

Laser Comm
Pan / Tilt

(Two Places)

STAR
Tracker

Equipment Panel I

Radiators

Rad-hard Electronics /

Processors

SWiR/IUIWIR/VIS
Surveillance Sensor
Ops Mirror

Long-life Cryocooler

Laser Comm
Receiver

(Eight Places)

Solar Array Drive

Assemby

Interceptor Vehicle

Graphite

Thermoplastic

Structure

Removatrie Battery

Pack

jm-19463/ 112191



TRW BRILLIANT PEBBLES
INTERCEPTOR

IFOG IMU

MW/LWiR/Vis
Jm-19464/ 112191



AGENDA

Space Based Interceptor Evolution

Acquisition Strategy

Test Program

Programmatics

Congressional Issues / Treaty Compliance

Summary



ACQUISITION OBJECTIVES

• streamlined Acquisition

• "Fly Before Buy" Through Test Vehicles

• Encourage Industrial innovation

• No Specifications Until EMD, Then Carefully

Tailored

Develop, Demonstrate And Produce
1 - 10K Brilliant Pebbles

Jm^90/ 072991



ACQUISITION STRATEGY

• Concept Definition

• Pre-EI\/ID Program Features

j

• EiVID / Production

jm-5S51d/Q91091



AGENDA

Space Based Interceptor Evolution

Acquisition Strategy

Test Program

Programmatics

Congressional Issues / Treaty Compliance

Summary

jm-23773/012892



FLIGHT TEST PROGRAM

• LLNL Leads For Flight Experiments 1-4 (Through 1992)

- Pre-EiMD Contractors Become Observers On These
Experiments

• TRW And IVIartin i\/larietta Lead Beginning With BP-IT
And BP-IIM

- LLNL Advises Industry

- LLNL Continues Critical Technical Development



LLNL PHASE II EXPERIMENT
CONFIGURATION

(Flight Experiments 3 And 4)

>n-7422b/011392



BP - 1M MISSION

KWAJALEIN



AGENDA

Space Based Interceptor Evolution

Acquisition Strategy

Test Program

Programmatics

Congressional Issues / Treaty Compliance

Summary

iin-23774 / 012B92



BP PROGRAM SCHEDULE

FY 90 FY 91 FY 92 FY 93 FY 94 FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 FY 01 FY 02 FY 03

Program Milestones 0 0 0
MS II LRIP MS III

Concept Definition

Pre-EMD

EMD

Production

Contractor Tests

6 Contractors

MMC

TRWE A
A

A
A

SRR SDR PDR

Ground Test

Flight

Test

Hover
FT-I FT-3

CDR A LRIP

Start0

8-10 /Design

10s Ort)ltal

10/ Yr

LLNL / UGT
Experiments FE1 FE2

FE3 FE4AAA
I

Mighty

Hunters Uncle

Trophy

AAA
Mineral Minstrel DIDO
Wagon Yam Shield

>n-19472«/0e0692



PROGRAM MILESTONES

FY 91

• LLNL Flight Tests 1,2

• Concept Development Phase Ended, Down Selection For
Pre-EMD

• Pre-EMD Contracts Initiated

• GPALS DAB-GPALS Management Strategy

FY 92
• GPALS DAB-GMD Baseline Approval

• SRR

• LLNL Flight Test 3

FY 93
• BP Contractor Pre-EMD Flight Experiment BP-1M

• LLNL Flight Test 4

*SDR

Jm>7772/020692



BP PROGRAM PARTNERS

-

ROLES AND RESPONSIBILITIES

• SDIO
- Manage
-Integrate
- Risk Mitigation

• Services
- Army Support To Test Program
- Air Force Operating Locations And Continuous
Technical Support

• LLNL
- Initial Concept
- Functional Concept Feasibility (Flight Experiments)
- Selected Component Technology Innovations
- Technical Advisor

• Industry
- Complete Detailed Design
- Ground And Flight Testing Of Detailed Design
- Producibility / Manufacturing Technology
- Balance Performance, Producibility, Operability,

Supportability, Affordability And Schedule

Jm-16534 / 051491



PRE-EMD CONTRACTORS

Contractors City State Contractors Citv State

Martin Marietta - Prime Denver CO TRW - Prime Redondo Beach CA
IBM Manassas VA Hughes Aircraft El Segundo CA
Mission Research Corporation Colorado Springs CO Defense System, inc Vienna VA
Aerojet Propulsion Division Sacramento CA Photon Research Association San Diego CA
Litton Woodland Hills CA Mission Research Corporation Santa Barbara CA
Stanford Telecommunications Reston VA SPARTA Laguna Hills CA
OCA Garden Grove CA Prairie View A&M Prairie View TX
LIRIS Lexington MA Alliance Infonet Costa Mesa CA
MDESC SL Louis MO Applied Technology Association Mountain View CA
Eagle Picher Jopiin MO Sun Computers Carson CA
Babcock Orange CA Frontier Electronics Stillwater OK
Courtalds Bennington VT Romalio Tool & Die Torrance CA
AOI Rolling Hills Estate CA Sioane Company Sun Valley CA
OEA Aurora CA Spaceonlcs Industrial, Inc Harbor City CA
Hl-Shear Torrance CA Webber Cable & Electronics Cerritos CA
Wittaker Hollister CA Bob Lewis Machine Gardena CA

Omega Engineering, Inc Stanford CT
C W Swift & Afifiociatefi X/jin Ni ivevdii iiuya

LSI Logic Milpitas CA
Ward / Davis Redondo Beach CA

*— Lambda Novatronlcs, inc Dei Rey Beach FL
Quaicom San Diego CA
London Engineering Gardena CA
Precision Bearing Center West Lebanon NH

jnvl 7043/ 021 292



RISK MITIGATION POSSIBILITIES

^ 1 «i«o To SuDDort Our Risk Mitigation

We Are Looking For Technologies To
Suppon uu

Program Tliat Are

- Extremely Lightweight

riuw'fvab.e in A Space Environment WHh High Reltebinw

- Requires Low Input Power

- Readily Available

• "«rs:iX!r&ave infrared (L^^^

- 60 GHz Communications

- Laser Communications

:Kaging. DeteCon, And Ranging (UDAR)

- Solar Power
- Long Life Batteries

- Inertial Measurement unit

im.247t2/ 022792



RISK MANAGEMENT POINTS
OF CONTACT

Martin Marietta Strategic Defense Systems
Attn: Ms. Kathy Tobey Ms: F4066
P.O. Box 179

Denver, CO 80201

Telephone Number (303) 971-3598

TRW Military Space System Divisions

Attn: Mr. Norm Hollinger

One Space Park

Redondo Beach, CA 90278
Telephone Number (213) 814-9169

Lawrence LIvermore National Laboratory

Attn: Mr. Nick Collella

P.O. Box 808

Livermore, CA 94550
Telephone Number (510) 423-8452

Department Of Defense
Strategic Defense Initiative Organization

Attn: CPT W.Russell Hall

The Pentagon

Washington, D.C. 20301-7100

Telephone Number (703) 693-1612

Jm-247t 3/ 022792



AGENDA

I

I

• Space Based Interceptor Evolution
I

• Acquisition Strategy

• Test Program

• Programmatics

H^^^* Congressional Issues / Treaty Compliance

• Summary

lin-23775/Ot2892



1992 CONGRESSIONAL ISSUES

Keeping Brilliant Pebbles in Researcli And
Development Phase

ABIi/i Treaty Compliance For BP Testing

Cooperative Funding From Allies

V
^ WeAre Fully Compliant With Tiie 1991 ^

l\1issiie Defense Act And ABM Treaty.

We Are Exploring Allied Participation

Jm-23445/ 022792



AGENDA

.space Based interceptor Evolution

. Acquisition Strategy

. Test Program

. programmatics

.CongresstonaMssues/TreaWCompUance

. Summary

|m.2»76/01



SUMMARY

World Of Opportunity - Areas To Solicit

• MMC,TRW
- Provide Positive Contributions In Tlie

Areas Of Cost And Weigiit Reduction,

Effectiveness And Producibiiity

• Government
- Provide Risl( l\/litigation And Enabling

Teclinoiogy

• TASC, BDIM

- Provide Program IManagement Support In

Areas Of Systems Integration, Resource

Management And Test And Evaluation



STRATEGIC DEFENSE INITIATIVE

Advance Planning Briefing

For Industry

2 MAR 92

COL Carl E. Drewes, USA
Director, National Missile Defense Segment
Strategic Defense Initiative Organization

jin-23781b/022892



(

TOPICS

• 1991 Missile Defense Act
(Limited Defense System)

• Nationai iUlissile Defense (HMD) Arctiitecture

• Pianned Growtii Patii

• Program Strategy

• Sclieduies

• Critical Factors For Deployment

• Summary

Jm-297S2/021S92



MISSILE DEFENSE ACT OF 1991

Missile Defense Goai Of Tiie United States

• It Is The Goal Of The United States To :

- Deploy An Antlballistic Missile System, Including One Or An
Adequate Additional Number Of Antlballistic Missile Sites

And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Against
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability

- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The
Armed Forces Of The United States And To Friends And
Allies Of The United States

^22575/082692



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

• Design To Protect The United States Against
Limited Ballistic l\/lissile Tiireats

- Accidental Or Unauthorized Launclies
- Third World Attacks

• Develop For Deployment a
- Cosf Effective

' Operationally Effective
- ABM Treaty Compliant

• Antiballistic IVIissile System At A Single S\le As
The Initial Step Toward Deployment Of A l-iighiy

Effective Antiballistic l\/lissile System

• By The Earliest Date Allowed By The Availability

Of Appropriate Technology Or By FY 96

h>-W62A/ 120991



NATIONAL MISSILE DEFENSE
ARCHITECTURE

Goal: Highly Effective Defense Of The U.S. Against Limited Attacks Of
Ballistic Missiles— Consistent With Strategic Stability

Initial 8110 Defense System Limited Defense System With Space Based Interceptors
{FY 96 -97) (FY 98 -02) (FY 00 -03)

• *
1 I iiiii^ia imwa..t

(GBI) Ground Based Interceptor (BE) Brilliant Eyes (NMD) National lUllsslle Defense
(GBR) Ground Based Radar (X ) Missile Defense Site (BP) Brilliant Pebbles



NMD ARCHITECTURE

Brilliant Eyes Defense Against Strategic Ballistic Missiles g Brilliant Eyes

BoosI
Phase



^19765h/0e2e92



NMD COMMAND AND CONTROL
StRUCTURE

Ground-based
Weapon Elements

Ground-based
Weapon A Sensor

Elements

Ground-bised
Weapon & Sensor

Elements

BP
Elenmnt

BE
Element

Ground-based
Weapon & Sensor

Elemente

Ground-bdsed

Weapon & Sensor
Elements

Ground-based

Weapon & Sensor
Elements

Warflghtlng Execution & Termination — — USCINCSPACE Support To HMD
• Monitor BMD Employment

|in-24732 / 022792



INITIAL NMD COMMAND AND CONTROL
STRUCTURE

USSPACECOM - Consoildaled Command Center

Space
Control

Space Force

Enhancement
Intel

Space Force

Application

space
Support

- Initial BMDOC
Air Defense

ARCCC

|[|gBMp;:!^::;|

i

GF Area Elements

'

Warllghting Execution &
Tarmlraitlon

• Monitor BMD Employment

>il-ie09Qfl/02»92



WHY INITIAL NMD DEPLOYMENT ?

• Responds To The 1991 Missile Defense Act

• Protects Most Of U.S.A. Against Certain Limited, Accidentai,
And Unautiiorized Baiiistic iViissiie Strii(es

• Provides USSPACECOI\/i An Operational And A Training
Capability

• Provides Evolutionary First Step Toward Tlie Objective
GPALS Deployment

• Provides And lUlaintains Strategic Stability

lni:if77Se/0Sflefl2
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PLANNED NMD GROWTH
PATH TO GPALS

• Open Architecture For GPALS

• Pre-planned Product Improvements

• Interceptor Block Upgrades

- Advanced Discrimination Capability

- Endoatmospheric Capability

• Brilliant Eyes

• Brilliant Pebbles

• GPALS Integration (TI\AD + NMD + GMD)



NMD PROGRAM STRATEGY

• Core Strategy

- Deploy Initial Site And Build On It

- Continue On Full Deployment Path

- Maintain Options To Respond To Uncertain Future
With A Robust Technology Base Program

- Maintain Consistency With Evolving National And
International Policies And Constraints



PROBLEM ANALYSIS

Acquisition Strategy For Initial GPALS /NMD Deployment

Issue

• How Should Acquisition l\/lilestones And Phases Be Structured For The GPALS Elements
That Will Be Deployed In FY 97 To Meet The 1991 Missile Defense Act Mandate?

Impacts

• Execution Of Defense Acquisition Management Policies And Procedures (DoDI 5000.2)s

• Provisions And Requirements In GBI, GBR, And C ^E Procurement Packages
• FY 94 - 99 POM / Color Off Money

Solution

• Focus System Designs On Suitability, Testability, Producibility, And Supportability For

Initial Deployment, And Adaptability For Incremental Growth To Meet Objective GPALS And
Uncertain Future

• Insist The Most Mature Technology Be Used To Meet GPALS Effectivlty #1 (LOO)
Requirements

• Conduct Enhancing Technology Developments / Demonstrations In Parallel With System
Development For Infusion As Blocic Changes

• Fund Advanced Development And initial Deployment Units With 6.3 Dollars. Fund Fixes,

Follow-on Testing, And Upgrades Necessary For Initial Deployment Units To Meet GPALS
Effectivlty #1 With 6.3 Dollars. Fund System Development And Fix Level III Engineering

Documentation For GPALS Effectlvitles #2 Thru N With 6.4 Dollars. Fund Follow-on

Deployment (LRIP / Production) With Procurement Dollars

|rn-241S9a/ 030292



NMD ARCHITECTURE

Brilliant Eyes Defense Against Strategic Ballistic Missiles Brilliant Eyes

Boost

Phase

^t4224F/022892



BRILLIANT EYES
PROGRAM SCHEDULE

FY 91 FY 92 FY 93 FY 94 FY 95 FY 96 FY 97 FY 98 FY 99
Sl»p 1 step 2

RFPjAward RFP Award

BE Dem / Val

SDR

Dosign ^

BE EMD

Award PDR^ll CDR

jtn-21618a/ 022892



NMD ARCHITECTURE

Defense Against Strategic Ballistic Missiles I Brilliant Eyes

Reentry Vehicles

(RV) & Decoys

/

GBI /

./^ /
/

/

/

\
Post-boost ^ib^

Vehicle ^^Y*

(PBV)
^

Boost

Phase

/ /

nter



NMD-GBR SCHEDULE

Fiscal Year 92 93 94 95 96 97 98 99 00 01 02 03

USAKA Dem/Val
Radar (GBR-T)

Site 1 Dem/Val Radar

Site 2 Prod Radar

Site 3 Prod Radar

Site 4 Prod Radar

Site 5 Prod Radar

Require

Dm
iments /

ilgn
CDR
A

Arrive

USAKA

MSB/

USAI
Reat

LRIP

<A FTV<
Jy Exte

^ A

M

^omp
ndedOps

1

Extende d OperatIons

1

Require
ni
merits / C

Sys
esign J

CDR A
1

rrlve Site 1 E0(

A '"
A A

/\ /

/

)nh24313a/ 030292



NMD ARCHITECTURE

Brilliant Eyes Defense Against Strategic Ballistic Missiles Brilliant Eyes

•* A 1

Reentry Vehicles

(RV) & Decoys

Post-boost I

Vehicle ^J^* '

Boost

Phase

fn-142248/022892



GROUND BASED INTERCEPTOR PROGRAM SCHEDULE

Functional Tech Validation

Dem / Val

Dam / Val / EMD / Production

92
FTV-2C

ERIS

93

(Option)

KrrE2A KrrE3

Krre i
I

Endo Tech

94 95

Efforts

Advanced Discrimination Tech Effort
T

RFPA

GBI-X Design / Brass Boards

Options AsssssLent PItaso

^ pdrA cdra

. Open
Competition

I
I

96

GBI Prims Systenw Contract

Site Planning

t

97 98

Site Construction

I

I

imp ^

Tactical Support ^

Flight Testing

I

—

A.
Additional SHe

R»D Contract (pap
/\ Block tjpgrade Decision

i _3
|m-23807a/030292



OPTIONS ASSESSMENT FOR GBI

• GBI Must Meet NMD Segment Effectivity Performance Requirements

• Depioyable Exo Interceptor At GF, Upgradable To Full Operational
Capability L^ter

• GBI / NMD Options
- Options For Exo GBI In FY 97
- Development
- Fabrication

-Test
- Integration

- Production
.

- Deployment
- Options That Improve NMD Requirements Documents
- Industry Perspective On Critical Requirements
- Allocations Between GBI And NMD Segment

- Options For GBI Performance Entiancement
- Risk Reduction
- Approacti For Technology Infusion To Meet Full Operational
Capability

Jfn-24737a/ 022792



GBI OPTIONS ASSESSMENT

Activity FY 92 FY 93
FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN

Release CBD Notice

Release Options RFP

Industry Proposal Prep

Evaluate / Negotiate

Award Options Contract

Options Assessment
Phase

Release Draft GBI RFP

OSD Review

Release GBI RFP

Industry Proposal Prep

Evaluate Proposal

Negotiate

Award GBI Contract

6

6A 3

A
3 17

AA
21

A
21

A
IP

1

^ fPi

1

21

A

4

4 20

.A
20

A 31/

i i

21

..A

23

^ A
23

A

Jin-241S1 /022B92



NMD FY 92 MASTER SCHEDULE

DEC ,JAN,> MAR illil MAY AUG SEP
USSPACECOM Reviews (SWAAT) !5 A 28 A
GPALSBM/C^ORD Bubmll A 30 30

NMDORD Submit^

SDIO GPALS / NMD Reviews IS 4-2S
1

r

ERI8FTV-2/KrrE2A A A
DAB/SSC

1 29/

POM

- Base CARDS

- NMD Wotldng Group Changes

-BCE/ICE

- Review (PRB)

• Submission

A"

A"
AM

Congressional Descriptive

Summaries

180 Day Report To Congress
Vl.O

A
23

V2.0

A
6

V3.0

A
10

NMD/TMD

A
15

Subnilw

^
i8

Ion

Jm-2S1 S7a /030292



CRITICAL FACTORS FOR DEPLOYMENT

• Integration

• Producibility

• Supportability

• Risk Control

[nv2381S/(l21892



SYSTEM / SEGMENT INTEGRATION RISK
REDUCTION MEASURES

• Integrated Management Structure

• Design For Testing

• Iterative Design Analyses
- Product Design Specifications
- User's Manuals

• Integrated Test Plans
- Ail Contractor Tests
- Ail Subcontractor Tests

• Failure Reporting System

• Failure Review Board

• Uniform Test Reporting

• Teciinical Risk Assessment System Integrated WItli C / SCSC

• Continuously Test, Analyze, And Fix



NMD ELEMENT CONTRACTS AND SYSTEM /

SEGMENT INTEGRATION CONTRACT

Specification

Contract Line items / Ciauses

Statement Of Woric

integrated lUlaster Pian /

integrated IMaster Sciieduie

WorIc Breaicdown Structure

Contract Data Requirements List

Teclinicai Performance li/ieasures

Cost / Sctieduie Control System

Award Fee Pian

Integrated

Management
Structure

Jm-24177/021892



INTEGRATED MANAGEMENT STRUCTURE

Objective: Contractor Plans / Commits To Executabie Program;
Contractor iVIanages To IHis Plan; Government
Evaluates And Rewards Performance

Requirements

Functional System Specification

Work Breakdown
Structure (WBS)

^ailored To Development / Manufacturing Process

^ulline Of Entire Program

^Single Numbering System (Spec Tree / SOW / IMP / Award Fee Plan)

Statement Off Work (SOW)

guidance Provided In Request For Proposal

.Contractor Generated

Integrated Master Plan (IMP)

Event Driven Plan

Details Significant

Accomplishments

.And Success Criteria

Award Fee Plan
Tied To IMP And Accomplishments

Jnv23669b / 02ietZ



DEFINITION AND CONTROL OF
SEGMENT DESIGN BASELINE

Mission

Requirements Document

J Segment
Description

CARDS

Program
Protection

Plan

System Requirements

Document

Segment
Representations

->

Segment Requirements
Document

GPALS System
Test Plan

Segment A Spec

TEMP

Segment
Cost/

Performance

Analyses

- Illty Plans

And Reports

T

System
Standards

-Comm
- Software
- Security

Element

Requirements

Documents

1

Element

Interface

Requirements

Documents

Segment
Final Report

SM

Element

Cost/
Performance

Analyses

- Illty Plans

And Reports

Element

A Specs

Element

Interface

Control

Drawings

l-PM

Element

Test Reports

|ni-17343«/ 022092



NMD PRODUCIBILITY

• Integral To The Engineering Process

• Manufacturing Process Qualification =
Design Performance Qualification

• Configuration Control Program

- Product Baseline
- Production Process Baseline
- Subcontractors And Vendors

• Formal Piece Part Control Program

• Defect Control Program



NMD SUPPORTABILITY

Logistics Support Analysis

integral To The Engineering Process

Critical For Developing

- l\/laintenance Concepts (2 vs 3 vs 4 Levels)

- Built-in Test Design

- Reliability Requirements

- l\/lalntalnablllty Requirements

- Supply Support To Meet Ao

Supportability Impacts GPALS /

NMD Operational Availability And
Readiness

lUlanpower And Personnel

Skill Requirements To Be
Identified Early

- Operational Requirements

Documents

- Development Specifications

Limitations Factored Into Design

Training & Training Devices

* Configuration Consistency With

- As Built Elements

-Technical Manuals
* Bullt-ln Capability For On The Job

Training

Teclinical lUlanuals

Configuration Consistent With

- As Built Elements

- Training And Training Devices

Verification Included In Testing

Spares
* Stockage Allowances
Engineered To Optimize

Operational Availability

« Production Concurrent

With Element To Reduce
Unit Cost

* Transition To Government
Spares Support

Jm-ZI640 f D13091



RISK ASSESSMENT AND
MITIGATION PROCESS

Functional

Requirements

|mrd

1
SRD

ERD

Requirement
Risks

• Maturity

• Validity

• Verlflablllty

• Ttireat

Programmatic

- Cost
• Schedule
• Design Engineer

Implementation

H/WAndS/W
Implementation

Risks

• Technology
• Manufacturing
• Support

Program Risk

FOM

System /Segment
Risk Mitigation

• System Trades

• Test And Analyses

• Requtrement Change

Acceptable nAti
Risk?

^

Element / Contractor

Risk Mitigation

' H/WAndS/WTrades
• Requirement Changes
• Develop Programs

Systematic Process For Assessing, Prioritizing And Resolving All Risks Associated With The
Definition (Requirements) And Implementation (H / W And 8 / W) Of The System

^24306 / 021892



SUMMARY

• NMD Segment Can Be Deployed incrementally

• NMD Meets Ttie Initial Deployment Mandate In The 1991 Missile
Defense Act

• Producibiiity And Suppoitabiiily Are Key Factors For Fielding
Equipment Tliat Is Suitable, Supportable, And Sustainable By
Military Operators / Maintainers

• NMD Success Depends On User / Developer / Contractor
Teamwork

rn-22M7/gi]0M
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BRILLIANT EYES

Visible Sensor SWiR / liAWiR Sensor



BRILLIANT EYES
SPACE BASED SURVEILLANCE SATELLITES

Description

Highly Distributed

Low Earth Orbit

Small, Lightweight (<450 kg)

Narrow Field Of View Sensors
SWIR, MWIR, LWIR And Visible

Sensors

Contnctors

Lockheed Missiles And Space Company
Martin Marietta Corporation
Rockwell International

TRW, Inc

Fine Impact Point Predlcllon

Weapon / Target Asslgiimenls

Inflight Target Updates
Ground Based Sensor Cue
Discrimination



NMD-GBR CONCEPT OF OPERATIONS

• Autonomous Search Or Cued By Other Sensors

«



GBl

Launch Site

]m-21493/<Sie92



THEATER MISSILE DEFENSE

Theater Missile Defense Deputate
Strategic Defense Initiative Organization

|m-13637C/ 022792



TOPICS

« Background

• Requirements And Threat

• Program Organization And Scope

• Technical Activities

- System Acquisition

- Architecture And Analyses

- Experimental Support

- Special Projects

• Programmatics

|r»-16208/010202



TERMINOLOGY

• TheaterAnd Tactical Are Used Interchangeably

• Theater Missile Or Tactical Missile Refers Herein

To Ballistic Missiles



THEATER MISSILE DEFENSE HISTORY

• 1984 And Subsequent SDIO Charters Included

Authority To Conduct Theater Missile Defense
Research

• SECDEF Guidance In 1986 Directed SDIO To Explore
Specific Ways (Its) Research Can Support NATO
Extended Air Defense Efforts

• Prior To FY 91, SDIO's TMD Efforts Were Directed To
Technology Demonstrations And Architecture

Studies

• FY 91 Congressional Direction: Centrally Manage And
Accelerate TMD Efforts

• SDIO Identified As Central DoD Manager For TMD In

November 1990

lm-18218M00291



CONGRESSIONAL
DIRECTION

System W«fThrNe" ss°/"'!!''=
""'^s'le [Defense!

F2rc?R?qutemML?T' " ' ^''e Navy And Air"defense S^slemTrd P^gJa~ ^"""^Im^

''"»'o^«>«onAC (Sec. 225) ForFY
Is The Sense Of n«



CONGRESSIONAL DIRECTION

Conference Report On FY 91 Appropriations

Fielded As Soon it rt 1^ Capabilrties Should Be
Feasible."

Technologically And Fiscally

?^t"t'lft.tl^ZTj'^^- • The Navy And Air



PRESIDENTIAL DIRECTION

".
. . Looking Forward, I Have Directed Tliat Tlie SDI

Program Be Refocused On Providing Protection

From Limited Ballistic IMissiie Strilces, Wiiatever

Tlieir Source. Let Us Pursue An SDI Program Tliat

Can Deal With Any Future Ttireat To The United

States, To Our Forces Overseas And To Our

Friends And Allies."

President George Bush
State Of The Union Address

29 JAN 91



DIRECTION AND GUIDANCE

• Secretary Cheney Statement Before The Senate Armed
Services Committee Feb 21, 1991: ".

. . SDIO Has Been
Charged With Developing Advanced Defensive
Technologies To Deploy Much Improved, Transportable
Theater Missile Defenses Within The Next Five Years"

• Missile Defense Act Of 1991
- "Aggressively Pursue The Development Of A Range Of
Advanced TMD Options, With The Objective Of Down
Selecting And Deploying Such Systems By The
Mid-1990s."

- "...To Achieve The Mid-1990s Deployment Date For A
Theater Missile Defense System, Acceleration Of
Normal Acquisition Process And Procedures Is

Required In Light Of The Very High Priority Of These
Objectives."

^•22581/021192





TMD FUNCTIONS

Active Defense

Launch Detection

Cueing

Tier Defense

- Launclier

- lUlissiies

- Radar

- Fire Control

Kiil Assessment

C3|

Integration Of
information

Integration Of
Operations

-TMD
- Air Defense

Attacl^ Assessment

Battle iUlanagement

Passive Defense

\

Concealment

Dispersion

IHardening

Deception

Mobility

Civil Defense

Counterforce Or
Attacic Operationsl

Find Launchers
And Associated
Support

Attacic Targets

Jm-ieiS?/070381
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SDIO's TMD MISSION

• Part Of GPALS, But Early Stand-alone Capability

• Active Defense And Associated C^i
- Early (Boost Phase) Intercepts

- High-altitude Midcourse Intercepts

- Low Leakage
- Protect Areas (Population) And Assets

• Integrate And Balance Among All Pillars

• Integrate TMD And Air Defense, Including Cruise
Missile Defense

|fn-16909/022792



TOPICS

• Background

• Requirements And Threat



JCS MISSION AREA NEEDS STATEMENT

• "Theater Missile" Includes Ballistic, Cruise, And
Air-To-Surface Types

• Protect U.S. Forces, U.S. Allies And Other Important
Countries Including Areas Of Vital Interest To The U.S.,
From Theater Missile Attack

• Conventional, Chemical, Biological And Nuclear Warheads

• Four Mission Areas

• Mix Of Land, Air, Sea, And Space Capabilities

• C I Should Be Incorporated Into Existing Structures

• "Defense In Depth" With Multiple Shot Opportunities

• C-130 Deployable

• • No Quantitative InformatiorL, _

Jm-1B21S/ 120691



TMD THREAT

Extent

- Countries With TBilAs

- Different TBIVi Designs

- Existing Launcliers

- Existing i\Aissiles

10s

100s

1000s

Ciiaracteristics

- Ranges

- Apogees

- Velocities

80 - 3000 km

20 -150 km

1-4 i(m/sec



EVOLVING BALLISTIC MISSILE CAPABILITY

Netherlands
Lance

Belgium
Lance

Germany Poland
Lance Scud
Scud FROG-7
SS-21

FROG-7

Czechoslovakia
Scud
SS-21

FROG-7

Hungary
Scud

FROG-7

Romania
Scud

FROG-7

North Korea
Scud

FROG-7

South Korea
NHK-1

China
M Family

CSS-1
CSS-2
CSS-4

Taiwan
Sky Horse

Green Bee

Vietnam
Scud

India

Prithvl

Agni

Argentina
Alacran

Condor 2

Iran

Iran 130

Scud
South Africa

Arnlston

Afghanistan
Scud

Jin-13168/ 120780



FUTURE DEVELOPMENTS AFFECTING
BALLISTIC MISSILE CAPABILITY

• Range

• Accuracy

• Payload

- Warhead

- Packaging

• Countermeasures And Decoys

• Indigenous Production



It

TMD THREAT WARHEADS CONSIDERED

• Bulk High Explosive

• High Explosive Submunitlons

• Bulk Chemical Munition

• Chemical Submunition

• Bulk Agent Of Biological Origin (ABO)

• ABO Submunition

Soviet Nuclear

• Third World Nuclear



TMD COUNTERMEASURES

• Separating Warhead

• Fragmenting Booster

• Standoff Jammer

• Escort Jammer (X-band)

• RCS - {3 - iVIatciied Decoys

• Low RCS RV

• IR Decoy / Flares



TOPICS

• Background

• Requirements And Threat

• Program Organization And Scope



APPROACH

• Priority To Near-term improvement Of Active Defense

• Fiexibie / Moduiar Approacli For Range Of Deployments
- i\/iature Tlieater

- immature Tiieater

• IMuitiservice involvement

• Activities Across Four Piiiars Of 7MD

• Scope
- Arciiitecture And Analyses
- Experimental Support
- Acquisition

• International Participation



SDIO ROLES

Service Lead

SDIO Lead

A
C
Q
U

I

S

I

T

I

O
N

Production
MS III >

Demonstrations
And Experiments

Architecture & Analyses
Integration And Balancing

|m-23SS1/IS2092



Zo

SDIO TMD PROGRAM

Pillar

Category

Active

Defense
AO / CF Passive

Defense

Architecture

And Analyses

Experimental
Support

System
Acquisition

Special Projects As Required

1

Jm-23t46/ 022792



ROLES

• SDIO

- Central TMD Manager For DoD

- Source Of Funding

- System Engineering And Program Direction

• Services

- Combat Development

- System Acquisition

- Contracting

- Technology Development

|m-22S76/ 121291



STRATEGIC DEFENSE INITIATIVE
ORGANIZATION

Director (D)

Ambassador Cooper

Deputy Director (DO)

MG O'Neill

Systems Architect (DA)

Dr. Gerry

AQ I
Acquisition &

Mission

Operations

IE

International &
External

Programs

Col Collins Dr. Martin

GC
General Counsel

Mr. Carroll

SB
Small And

Disadvantaged

Business

Ulr. Moss
CT

Contracis

MO I SI

Management
Operations

Col Stewart Col Caddell

Deputy For

Program
Operations

SO

T
Deputy: Mr. Snyder

AssL Deputy: Mr. Love

Deputy For

Strategic

Defenses

T
Deputy: Dr. Carlson

AssL Deputy: Dr. Bleach

PDF SD6

Financial

Management

Global

Defense

Segment
Mr. Kovai

POE
Col Worrell

SDN
Cost National

Estimating &
Analysis

Defense

Segment
Mr. Dryden

POI
COL Drewes

SDA

Information

Systems

System
Inlegrallon &
Commend &

Control

Ms. LItmsn
POC

COL Hecker
SDT

Planning & National

Control Test Bed

COL Horn Col Kou(»

TH I
Deputy For

Technology

Deputy: Col Worden
AssL Deputy: Col Murphy

TNS

Sensor

Technology

TNC
ColHeitz

Interceptor

Technology

COL Powell
TNK

Key
Technologies

Mr. Verga

TNO

Directed

Energy

TNE
Mr.GriH

Test And
Evaluation

TNI
COL Toole

Innovative

Science &
Technology

Or. Dutton

Security, Intel,

& Counter-

measures

TD 1
Dr. Ward

Deputy For

Theater Missile

Defense

Deputy: COL Ross
AssL Deputy: Mr. Israel

TDS

Sensors

Col Paylon
TPW

Weapons

TDI
COL Bubb

System
Integration

Col RItler

Program Mgmt
& Corporate

Strategy

COL Richardson

jm- 15054 / 020592



2V

TD MANAGEMENT

OSD

Director

SDIO

Deputy For

Theater

Defense

MOAs

MOAs

PMAs

Army, Navy,

Air Force

Service

Atc|uisition

t

Program f
Executive

Officers

^13174«#06M9l



NEAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

2iid Engageinenl
1 St Engagemant Space Based

Survalllance

PATRIOT
Radar

Im-nieS.* #022092



FAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

Brilllani Brlliianl

P«bbles

8pac« 6aMd
8iirv«lll«nc«

2nd Engagement 8«m«ra

PATRIOT
System

THAAD
System

I'l-f ini-13l86i/ 022092



iiy^*iti'"ivirm Mil 'iintTiiiiiiminiiirT
-

KEY STUDIES

• Defense Science Board

• JASON

• Navy Studies

• Architecture Integration Study

• POET Summer Studies

Jm-24131/021192



DSB / DPB

• Upgrade PATRIOT Quickly

• Lethality Unknowns Merit Attention

• Pursue Advanced System (THAAD And TMD - GBR)

- Consider IHeavier Warhead

• Consider Important Navy Role

• Space Can Make Contributions

• Management Attention Required



27-

POET SUMMER STUDIES

• Launch Detection

• Midcourse Sensing (BEAMS)

• Counterforce

• Advanced Teciinology

Jin-24130/021192



INTERNATIONAL INTEREST

• Israel

- Mid East Architecture Analysis
- Arrow / ACES
-ETG/HVG
- Test Bed
- Lethality

• United Kingdom
- Evaluate Theater Strategic Threat
- Cooperative Program In KBS / Al /

Sensors / Test Beds
•* UK Architecture Study

' • Japan
- Awareness Of Problem
(WESTPAC)

- PATRIOT Improvements
- MSAM / CHU SAM
- Test Bed Interest

• Germany
- Awareness Of Threat
- PATRIOT Improvements / Dual

Mode Seeker
- MSAM CD Studies
" Test Bed Interest

- Lethality / HVG

• France
- Awareness Of Threat
- Developing ASTER With Italy

- Test Bed Interest

• Italy

*• Awareness Of The Threat
- Test Bed Interest

- Developing ASTER With

France

|in-iai09/l2l2Bl



TOPICS

Background

Requirements And Threat

Program Organization And Scope

Technical Activities

- System Acquisition

- Architecture And Analyses

- Experimental Support

- Special Projects



TOPICS

• Background

• Requirements And Threat

• Program Organization And Scope

• Technical Activities

- System Acquisition

- THAAD
- TMD-GBR
- PATRIOT
- ERINT
- Launch Detection

^^^z^snlm<aa



BASIC PREMISE FOR ACTIVE DEFENSE

• Improvement Of Active Defense Capability Is An
Urgent, High Priority Matter

• Two Tiers Of Active Defense Are Required

- PATRIOT Upgraded, CORPS SAM

- THAAD (Including TMD - GBR)

• Improved Launch Detection Is Necessary

Jin-16409/ 120991



WHY AN UPPER TIER?

• High Altitude

- IMinimize Cliemical Damage

• Large Footprint

- Defense Of Dispersed Assets

- Flexibility Of Deployment

- Reduced Inventory / Force Structure

- Reduced Airlift Requirements

• Long Range

- Multiple Shots (Shoot-look-shoot)

- Higher Overall System P,,



AVIATION WEEK INTERVIEW OF
LT GEN HORNER

" / Underestimated The Political Impact Of the Scud... A
Lousy Weapon, A Terror Weapon"... A Miscalculation...

Defused Only By Tlie Success Of Paliiot... Patriot Success
Also has Exposed A Hole In The Allied Arsenal, Patriot Is A
Point Defense Weapon, Areas To Be Defended In Saudi
Arabia Are Concentrated In A Few, Small Clusters. If The
Allied Military Targets IHad Been Spread Out, There
"Wouldn't Be Enough Patriots In The World To Defend"
Them All.

In 15 To 20 Years, When Very Accurate Missiles With Mass
Destruction Warheads Are Available To Third-World
Nations, The U.S. Will Need A Regional, Wide Area Air

Defense Force To Duplicate On A Grand Scale The Patriot's

"Pivotal Role Of Defanging"ThB Scud.

Lt Gen Charles A. Horner,

Commander, U.S. Central Command
Tactical Air Forces
Aviation Week And Space Technoloav
11 FEB 91

Jni-14406/ 021291



TMD ACTIVE DEFENSE

OVERLAY
(Continuous,

Worldwide
Coverage)

UPPER TIER
(High

Altitude,

Area)

Launch —
Detection

Brllli|nf4yf?'l^"

BrilliiritPefoBli

THAAD

-TMD^GBR

Navy TMD

LOWER TIER
(Asset)

(Maneuver
Forces)

PATRIOT

(HAWK)

^Improved
pAtfilOT

TPS-59

••••••

CORPS SAM t^i

Today

1992 1995
Near Term
(199q-99)^

2000 2005

Jin-16381 /02H92



PATRIOT FIRING BATTERY

\

Multifunction Phased
Array Radar For

Multilaunching Stations

IMultilaunciiing Stations

lUlission Dependent
(Remote)

lUlanned Engagement
Controi Station (ECS)

Key Support Equipment
- Antenna Masi Group
- Electric Power Plant

- Fiber Optics Linlcs

- Cables
- VHF Radio Data Link

Jin-15e84.a/0127292



PATRIOT GROWTH PROGRAMS

Configuration 3

Configuration 1

QRP Configuration

PAG II

ExpMidsd Weapon Conta-ol

Compuler
Optical Disk

(Embedded Data Recorder)

• Remolo Launch (Pha** I)

• Radar Cnhanemmanta (QRP)
• EmplacanienI Bihancemenls
• Radar Shroud (Nol A QRP Taak)
• Mlealle Guidance Enhancements
• Battalion Tactical Operator Center

(BTOC) / Information Coordination

Control (ICC) Integration Not QRP Task)

Legend

Hed ' SDIO Funded
Green - Army Funded

Configuration 2

Multlmodm Sm^kmr

Improved Propulsion

Ramoia Launch (Phaaa U)

Improvad Launchar
Poslthre Identification

(InHlal Capability)

Communication Upgradaa
*

•> Communications

Processor

>JnD8/MSE
(BN And Above)

Counler-antlradlation Missile

Battalion Tactical Operations

Center (BTOC) / Information

Coordination Control (ICC)

Integration (InHlal)

- Passive Emplacement
- Air Control Order (ACO)
Transfer

Radar Enhancement Phase II

Radar Enhancamant
Phaaa III

MuHbnoda Saakar

(FunCapabUhy)

Poslllva Identification

Remote Launch fPhaae 09
Out-of-seclor Launch
Battalion Tactical Operations

Center (BTOC) / Information

Coordination Control (ICC)

Integration

Communication Upgrades
iMUtch PoM Dataelhn

Maintenance EqulpmonI

Today Future

>n-199500/ 030492



ERINT-1

• ERINT-1 Will Demonstrate The Hit-to-kiil Capability Of A Small,

Low-endoatmospheric Interceptor Concept

• ERINT-1 Will Demonstrate The Integration Of Unique
Technologies

- On-board Active Seeker For Terminal Guidance

- Composite Solid-rocket Motor And Attitude-control Motor
Casing

- Combination Of Aerodynamic And Impulsive Control To
Achieve Hit-to-kill Accuracy

• Achievement Of Program Objectives Will Be Measured In A
Series Of Eight Flight Tests

|ni-14185/040391
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ERINT-1 CONFIGURATION

3:1 VON KARMAN RADOME

180 DEG ATTITUDE CONTROL
MOTORS, 12.5 LB-SEC

ONE PIECE RADAR ELECTRONICS

ASSEMBLY

KOROTIIERM THERMAL INSULATION

FIBER OPTIC SIGNAL INTERFACE

ACROSS SRM

AERODYNAMIC MANEUVERING
SYSTEM

LENGTH /I475iniii

UIAMETEH 205 nmi

LAUNCH WEIGHT 3l)3.y Ki)

UURNOUT WEIGHT KJli.li Ky

•ouooat
UJANM



ERINT-1 FLIGHT TESTS: REVISION B

Q1

CTF1
Airframe Evaluation

SRM Porformance

Autopilot

VaUdaUon

CTF2
Missile Control Capabilities

Inertlal Ryout

MAR

Q2

GTF1
High RCS TBM Surrogate

Medium Alt / Range
Simulated Bulk

Chemical

Warhead

GTF2
TBM-surrogate

Simulated Chemical
Submunltlons

Q3

FY92

GTF3
Alrbraather

<Drona)

High RCS
Low Alt /Range

V̂ OCT

GTF4
High RCS TBM Surrogate

High All / Range
Simulated Bulk

Chemical

Warhead

DEC
^

Ql ^
Z

GTF5
High RCS
Maneuvering Target

Medium Alt / ^
Range Simulated

Chemical

Submunltlons FEB

Q2

V

T

GTF6
High RCS
Maneuvering Target

High All / Range ^
Simulated Chemical^
Submunltlons

Q3 Q4

FY93

lni-2D449A/ 120291
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THAAD FEATURES

• Endo And Exo Intercepts

• Long Range Capability

• IR Seeker

• Hit-to-kill

• Deployable By C-130

• Engagement Operations (EO) And Force Operations
(FO) Functions in Tactical Operations Center (TOC)

• Theater Missile Defense - Ground Based Radar
Provides Surveillance / Fire Control For System

• Modular Design Allows Use Of Space Based Assets

|m-10663/021892



THAAD ACQUISITION

• Concept Definition

- Contract Awards For IVIissile Design in August 1990
- Locldieed IWissiles And Space Company
- l\/lcDonnell Douglas Space Systems Company
- SPARTA

- Redirected January 1991 To Design THAAD System
(l\/lissile, Radar, BM / C^ ) Vice Missile Only

- Redirected May 1991 To Design THAAD Missile,
BM / C3 And Integration Witli GFE X-Band TMD-GBR

- Contracts End May 1 992

• Demonstration And Validation
- RFP Released In January 1992
- Contract Award 4th Quarter FY 92
- Two-fold Purpose
- Prove Concept Ready To Proceed To MS II

- Build Deployable Prototype System For Crisis
Deployment If Necessary



INITIAL THAAD OBJECTIVE

• Build A Dem / Val "Prototype" THAAD Capability By
1996 For Test And Early User Assessment At WSMR

- 40 Missiles With Launchers

- 2 TMD-GBRs

- 2 THAAD TOCs

• With Special Support Provisions, This Capability

Could Be Deployed In The Event Of A Crisis Situation



THAAD SYSTEM PROGRAM SCHEDULE

FY 92 FY 93 FY 94 FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 FY 01

MSI

Program Milestones

THAAD Concept
Definition

THAAD System
Development

Dem / Val

TMD-GBR Testbed

UOE Radars (2)

MS 11

A
LRIP Prog Rev

lA

Ext

(3 Contractors)

RFP Award

User Operational

Evaluation System

Engineering And
Manufacturing

Development / LRIP

EMD Radar

lOT&E

Production

A , y
Prop;; IDR FOB

A

:::y:-f:r:;,ySSiS:Sjw:>:^Sfi«:*:

^
^/^^

User Operational

Evaluation System

40 Missiles With Launchers

2 Radars
2 BM/C3 1 Stations

Support Equipment

NOTE: Require Dual Sourclng For
Dem / Vai Of Critical Components:
Le., Seeker, Window, Controls And
Divert, etc.

Eng & Mfg Dev

MS III

A

jni>23398e / 013092



AIRLIFT COMPARISON:
PATRIOT vs THAAD

Equivalent Coverage
In SWAsia Scenario

Sorties

C-130 Or 0-141 Of C-17 Or C-5

PATRIOT

2 HQ Bn And16F/U
(512 On-line Missiles,
512 Reload Missiles)

764 461 251

THAAD 2000

1 HQ Bn And 4 F / B
(288 On-line Missiles,

288 Reload Missiles) .

206 94 57 40

Note: F/U = PATRIOT Fire Unit (8 Launchers)
F/B= THAAD Firing Battery (9 Launchers)



THEATER MISSILE DEFENSE - GROUND
BASED RADAR (TMD-GBR)

r TMD - GBR

nFirst Increment 01 Codevelopment With GBR-T In Tlie

"Family Of Radars"

Missions
• Theater Wide Area Defense Providing Horizon
And Volume Search

• Acquire, Tracic, And Classify Targets From
Multiple Objects

• Multiple Target / interceptor Tracking
- Provide Fire Control To THAAD, Kill Assessment
And Cueing To PATRIOT / ERINT Underlay

• Operate In ECM Environment
• Launch / Impact Point Prediction

• 0-130 Transportable

Provide BM / C^ Support

Scheduie
FY

^
92

^
93

^
94

^
95

^
96

^

97^ 9B
^
99

^
00

^
01

^
02

^

TMD-GBR
_ Tw« Dwhtnbk fladm
Dem/Vai ^

Afilv* BMdy
USAKA USAKA

Dem/Val A AA
FTV

Conplsto

EMD A A

Production A A

|ni-1780lG/022092



GBR PROCUREMENT

• White Sands Range Radar (1994)

• Two Deployable TMD-GBRs (1995)

• GBR-T At Kwajalein (1995)

lm-22577a/021992



• Background

• Requirements And Threat

• Program Organization And Scope

Technical Activities

- System Acquisition

- Architecture And Analyses
- Pillars

- Sensors
- Weapons
- Theaters

|m-18209/cet192



LAUNCH DETECTION STUDY
FINDINGS / ACTIONS

* Launch Detection Is Essential For Effective TMD

* Current System Is Only Viable Capability For Now Through
Mid To Late 1990s

Action: Promulgate Tactical / Theater Mission Support

Requirements For Launch Detection

* Tactical Mission Support Requirements Fundamentally

Different From Strategic

Action: Implement Dedicated Tactical Processor / Display System

' Revisit Rate Does Not Support Quality Burnout Condition

Determination

Action: Demonstrate Augmentation With High Revisit Rate Sensor

* Timely Delivery Of Launch Detection Data To Theater Is Mandatory

Action: Promulgate Communication Connectivity, Protocols, And
Formats For TMD

* External Cueing Of Radar / TMD Components Is Very Beneficial To TMD
Performance

Action: Develop / Implement Interfaces For Cueing Data Inputs At

TMD Components

lni201 13/ 120591



Background

Requirements And Threat

Program Organization And Scope

Techinicai Activities

- System Acquisition

- Archiitecture And Analyses
- Piliars

- Sensors
- Weapons
- Ttieaters

im-ia209/ 021192



COUNTERFORCE

• Objective

- Destroy Missiles Before Launcli:
Fueling / Arming / Transport, etc.

• Priority

- Very Higti

• Critical Issues

- Launciier Location Uncertainty

- Decoys
- Rapid Weapon Reaction

• Elements
- Sensors
- Integration / Coordination
- Communications
- Weapons



COUNTERFORCE CHALLENGES

• Wide Area Search Capability

• All Weather, Day / Night Coverage

• Foliage Penetration

• Denied Surveillance Areas

• Very Timely Coverage

• Robust Detection And Identification Algorithms For

Fixed And Moving Targets

• Decoys, Camoflage, Masking

• C^ And Fusion Network For Rapid Dissemination Of Data

• Quick Response Weapon System Fly Out And Kill



C3 I FUNCTIONS

• Integration Of Information (Fusion)
- Intelligence

- Launch Detection

- Remote Unattended Sensors

- Communication Links

- Satellites / Airborne Sensors

• Integration And Control Of Operations
- Air Defense And Cruise Missile Defense

- Navy Operations

- Active TMD Defense

- Counterforce



TMD BM / C3
PROGRAM ASSUMPTIONS

• Theater Missile Defense (TMD) Is An Extension Off

Tactical Air Defense

• TMD BM / Must Integrate With And Capitalize On
Existing Heavy Service Investment In Air Defense

BM/C3

• TMD BM / Should Be Phased In With Air Defense

BM / Upgrades Planned By Services

^19483/100101
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PASSIVE DEFENSE

• Objective: Improve Asset Survivability

• Measures: Concealment, Hardening, Dispersion, Mobility,

Deception

• Note: Iraq Used Sucli Measures To Protect Scud
Launciiers

» Possible Efforts: - Laser Sensing Of Chemical

Dispersion After Wartiead Destruction

- Study PATRIOT And THAAD Protection

From Attacic

- Study Common Techniques For

Self-protection

Jm>ia221/ 121291



5-?

AIR FORCE PROGRAM

• Active Defense

- DSP Upgrade

- Surveillance Testing

- Architecture And Analysis

• Counterforce

- Studies Of Sensors And Weapons

. C3|

- Included In Active Defense And Counterforce

jm-23e88 /020592

I



NAVY TMD

• Near Term
- Anti-air Warfare (AAW) Underlay improvements Consisting
Of AEGIS / SPY-1 l\/lodifications And Improvements To
SM-2 Block IV To Improve Performance In The TBMD Role

• Far Term
- Long-range Endo- And Exo-intercept Capability Using
THAAD Or Navy's Unique Weapon Coupled With
AEGIS / SPY-1 Upgrades

Jiih24639 /022182



MARINE PROGRAM

• To Provide Limited Area, Highly liAobile TBIUI Defense For
li/iarine Corps Operations

- Upgrade OF TPS-59 To Provide Enhanced TBM
Surveillance And Tracking Capability And Make Data
Available On The Net

- Upgrade Of HAWK Launcher To Interface With Digital

Missile

- Provide Guidance And Warhead Enhancements To
HAWK Missile

- Modify High Power Illuminating Radar System (HiPIRS)

To Accept TPS-59 Data For Acquisition

- R & D Of Air Defense Command Post To Act As A Node
For Tactical Nets; JTIDS, TADIL-A, TADIL-B

Jfn-20443 / 013092



MIDCOURSE SENSING STUDY ACTIONS

« Initiate Development Of UAV Platform With IR And LADAR
Sensors To Provide:

- Hedge Against Radar Jammers And Penaids
- Substitute For Ground Radars in Rapid Deployment Or
Extension Of TMD Defense Coverage

• Support Mid-90s Deployment Of BE Block I in Order To Provide

Large, Robust Defense Footprints For Theater Area Defense.

BE Design Must Include Adequate Communications To
Support Theater Defense

• Maintain Modularity In The GBR-TMD Development Program In

Order To Have One Or Two Module (1/8 Or 1/4 Size) Radars To
Support Remote Interceptor Sites For

- Shoot-look-shoot Expansion
*- Interceptor Track And Communications
- Rapid Deployment Or Expansion Of TMD To Theaters
- Protection Of Amphibious Landing Area

Jm-201 IS/ 091001



BRILLIANT EYES CONTRIBUTION TO TMD

• Possible Design

- 18-36 SWIR / fmiR I LWIR Satellites

- Orbit: Medium Altitude, Single Inclination

• Capabilities

- Theater Wide Launch Detection

- Cueing And Possible Pre-radar Commit For

Active Defense

- Global Capablitiy To Support

- Rapid Deployment Forces

- Deployed Naval ATBM Systems
- Data Gathering

Jin-22053/111491
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BRILLIANT PEBBLES
CONTRIBUTION TO TMD

• Possible Design

- 500 SWiR / iVIWIR / H-T-K Satellites

- Orbits: Low Altitude; l\/lultiple Inclinations

• Capabilities

- Global Launch Detection

- Global Weapons Capability Against TBMs Of Over
500 km Range

- Global Surveillance Support Similar To Brilliant Eyes

Jm-220S4/ 111401



• Protection Of Mobile Forces

• Capable Against Aircraft, Cruise Missiles And TBMs

• Replacement For HAWK
- Airlift Depioyability

- Maneuverability

- Reload

- Firepower

• May Involve Allies

• Concept Definition Studies In FY 92 And FY 93, MS I

In FY 93; IOC Beyond 2000

jm-iToss/inm



TMD ADVANCED TECHNOLOGY REVIEW
FINDINGS / ACTIONS

• Airborne Laser Offers Greatest Potential For Boost Phase
Intercept, But

- Propagation And Lethality Are Major Uncertainties
- Cost, Packaging, Major System Trades Must Be Done

Action: Emphasize Propagation and Lettiality

Measurements And Modeiing; Support
Concept Definition Studies

• Hypervelocity Gun And Projectiles (HVG&P) - Good
Candidate For "Cheap Shot" Cluster Kill And Terminal

Defense Of High Value Targets
Action: Focus HVG&P On Cluster Kill And Deployabiiity

• Airborne LADAR Can Provide High Quality Tracking To
Support Extended Surveillance, Discrimination And Kill

Assessment, And Cluster Kill / Fire Control For HVG & P
Action: Develop Operational Concept For Implementing

Airborne LADAR, Including Identification Of
Airborne Platform And Fiiglit Paths, Message Flow
And Communication Links, And Command And
Control Procedures

Jm-20112/110S91



THEATER DEFENSE - ARCHITECTURE
STUDIES

BILATERAL TMDAS WESTPAC

United Kingdom CoSyDe LTV
Israel SNIA MHI

MBB
Hughes
LTV

PRODUCTS

Candidate Architectures

Mission Requirements
Critical Technology Issues

Effectiveness Analysis

Life Cycle Cost Analysis

Basing Analysis

System Balancing

Detailed System Requirements

Interface Requirements

BM / C^ Requirements
Technology Plan

Development Plan

Operational Concepts

Jm-S648 /020991



UK ARCHITECTURE STUDY

Objectives

• Develop A BMD System To Protect Western Europe

• identify Ttireat Excursions And Evaluate

Arcliltecture Sensitivities

• Examine Synergism Between European BIMD / TMD
Arcliitectures And U. S. Strategic E)efen8e System

• Coordinate tJ.S. / UK Joint Programs

• Refecus On GPAL3 Environment

r

Issues

• MIdcourse And Endo Discrimination

• Robustness Of Endo Defenses

• Interceptor Configurations And Tier Balance

• Cost-effectiveness

Task Description

• Develop Representative Tiireats And Scenarios

• Provide Simulation And Modeling Capability

• Develop And Evaluate Candidate Architectures

• Assess Interoperability Of Defense Systems

• Identify iMeans Of Enhancing inleroperabllity

• Assess Architectural Relevance Of U.S. / UK Joint

Programs

Contractor Team

Contract Managed By USASDC

UK MOD/SDIPO
- Siemens Plessey Defence Systems (Prime)

- British Aerospace Corp.

> flunting Engineering Ltd.

- PA Defence Systems
- Data Sciences

}m-17163/ 100191



WESTPAC ARCHITECTURE STUDY

• Objective
- To Provide USCiNCPAC And WESTPAC Commanders Witii

Veliicie To Study JMD
' To Provide GOJ Insiglit To TMD Needs For JDF; Foundation

For Testbed
- To Provide SDIO / TD Insiglit Into WESTPAC Special

Requirements

• Two Teams
- Japanese Perspective: Mitsubishi Heavy Industries And SAiC
- U.S. Perspective: LTV And Kawasaki Heavy Industries

• Three-phase Program
- FY 89: Defense Of Japan Against Conventional Missile Threat
- FY 90: Defense Of Japan Against Non-conventional Missile

Threat
- FY 91 : Defense Of 1000 n.m. Radius Around Japan And Initial

Excursions Into Korea And Other Asian Partners

• No Direct Government Of Japan involvement

|m-18222/C712B1
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ISRAELI ARCHITECTURE STUDY

• US-GOi Contract, Initiated In 1986 With

WALES, inc. Assisting GOi

• Looks At Middle East Region Focusing On

Chemical Threat And Israeli Technology

• Includes System Engineering And Integration

With Other US-GOI Joint Efforts

Jm-18223/C71091



TOPICS

• Background

• Requirements And Threat

• Program Organization And Scope

• Teclinlcal Activities

System Acquisition

Arctiltecture And Analyses

Experimentai Support

- Test Beds
- Letliality

- CM I Discrimination

- Experiments

Jn>-18210/0103fl2
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THEATER TEST BEDS

• Objective
- Provide Common Analysis Tools To Support Resolution Of
Extended Air Defense (EAD) issues Related To The
Following Areas
-Theater Level System Requirements, Architectures,
Force Structures, And Operational Concepts

- Doctrine And Battle Planning
- Mix And Interaction Of Various Weapon Systems
- System Integration, Interoperability And Interface

-Technology Applications To Systems And Concepts
- Wargaming, Live Exercise Preparation And Evaluation,
And Training

• Activities

- EADSIM
- EADTB
- EADTB - UK Node
- Israeli Test Bed

Jm-1691 0/012792 I



EADTB DEVELOPMENT

— Vanguard

CACi

— Quantum

_ Vendors

Foreign

Subcontractors

TRW MBB

COSYDE

Ferranti

GRC CAS
Alenia

Calendar Year

1989 1990 1991 1992 1993

Major Milestones

User Requirements

Software

Award
calion

RequiremeiUs

Define ]

Node Operational

HSV Bliss Option

I
Design, Prototype, & Code | Test ~\

U.S. Node Preparation Survey
|

|Modlllcollon| Imlall

System Test

Optional Nodes

1

1 Plans X Test
|

I Decision

^ |instailationi

|in-16912/0531 SI



UK TEST BED

r Objectives

Extend UK Air Defense Test Bed To Evaluate

TMD Issues

Create EADTB Node Capable Of Stand-alone

Operations And Networking With Other

Nodes

Develop Common And UK-unlque High

Fidelity Models

Status

• CONVEX C220 Installed - Operational

• SIMBOX 2 Frameworic Operational

• DISCON 2 Prototype Operational

• Terminal Tier Experiment Defined
- Software In Development

Program Description
• Joint Program With Shared Costs

(US 52%, UK 48%) SEP 88 - SEP 92

• Develop SiMBOX2/DiSCON2 In Ada

• Enhance SIMBOX2/DISCON2 For TMD

• Create Libraries Of Models To Satisfy Initial

Tennlnal Tier Experiment

Design, Implement, Execute, And Analyze

Experiment

v;^::.r^^!<^^:J:.;^^^r;^J<-:!!-!-:^^^^^

Contractor Team

LOA Between USASDC And UK Defense

Research Agency Electronics Division, Effort

Contracted To

- Data Sciences

- Hunting Engineering

im-17167/ 100191



ISRAELI TEST BED

r Objectives

Provide Israeli And U.S. Capability For
Evaluating TMD Architecture Concepts In The
Middle East

* Support Evaluation Of Key Technologies To
TMD

• Provide Resolution of Critical

Man-ln-The-Loop issues

Task Description
Cooperative Venture Of U.S. And Israeli

Governments
- Develop Stand-alone Test Bed Unique To
Israeli Environment

- Evaluate Middle East Missile Defense
Designs And BM / C3 Against Defined
Threats

- Include Man-in-the-loop And
Hardware-ln-the-loop Mechanisms

Funding: U.S., 72%; GOI 2B%
Experiments Identified For Joint And Unilateral

Participation

^ Status

• Tadlran Contract Awarded June 1989

• Detailed Design Satisfactorily Reviewed

• Coding And Unit Testing Being Completed

• Integration Efforts Initiated

• Computer Hardware Selected

\ • Facility Location Selected (Tadlran) m

Contractor Team

* USASDC (Executing Agent)

* Tadlran (Prime)

- ELTA
- Contahal
- Rafael (GOI Armament Authority)

- Advanced Technology, Ltd (ATL)

jm-17170/ 012792



LETHALITY SUMMARY

HiMo-Kill, From A Lethality Perspective, Is The Most
Promising Concept For Negation Of Stressing Threats

Hit-to-Kill Can Be Achieved

Jri<193I4 1 081201



LETHALITY

• Priority Item

• Three-pronged Risk Reduction Approach

- Detailed Simulations

- Early Sub-scale And Full-scale Ground Tests (FY 91-93)

- Flight Tests With Broad Spectrum Of Threat
Warheads (FY 92-94)

• Funding

- FY 90 $2.7M
-FY 91 $10.0M
- FY 92 $30.0M
- FY 93 $30.0M



KEY LETHALITY ISSUES

- Hit-to-Kill

- Guidance Accuracy
- Response Time
- Seeker Noise / Bore Siglit Errors
- Active Seeker Cooling Effects

- Target Uncertainties
- Warliead Type / Design
- Tumbling / Breakup
- Countermeasures

- Aimpoint Selection
- Seeker Resolution
- Aimpoint Aigoritiims

• Intercept Altitude

- Endo Hit-to-Kili

• Warhead Lethality

- Canister Submunitions



HISTORY OF HIT-TO-KILL

• Homing Overlay Experiment (HOE)
- Demonstrated »0.5 m Miss (Exo)
- «5 km / sec

• Miniature Homing Vehicle (MHV) (U.S. Anti Satellite

Weapon (ASAT))
- Demonstrated <1 m Miss (Exo)
- »5 km / sec

• Flexible Lightweight Agile Guided Experiment
(FLAGE)

- Demonstrated »0.3 m Miss (Endo)
- «3 km / sec

• Exoatmospheric Reentry Vehicle Intercept System
(ERIS)

- Demonstrated »0.3 m Miss (Exo)—5 km / sec

|lll-tS313/ 012792



DISCRIMINATION FLIGHT
TEST PROGRAM

10

Threat CM
Prioritization

TMD Flight

Test Program

Countermeasure
Model

.

Development

—>.

LDS

Surveillance

Test Bed

Criteria

Performance
Pass

Weapon Models
Radar Models

• Weapon Systems
* Radar Systems

Fall

Jm-ZaSM/ 020592



END-TO-END KILL ASSESSMENT STUDY

Objective:

Organization:

Schedule:

Products:

Review And Anaiyze End-to-end Effectiveness Of
TMD Weapons Systems, Linliing Engagement
And Letlialily Models And Experimental Data

SDIO Organized, POET Led, Service Participation

Kicic-off - January 1992
Preliminary Recommendation - July 1992
Final Report - October 1992

Assessment Of Current Knowledge Of TMD
Weapon System Effectiveness

Recommendation Of Models, Algorithm And
Methodologies Which Should Be Used In

Effectiveness Analysis

• Recommendations For Associated FY 93 TMD
Programs And Activities

#012282



EXPERIMENTS

Surveillance Demo Raytheon Remote Launch Demo

Westlnghouse Advanced Expert

Missile Tracker (EMT) Demo IBM Passive Sensor System
Plessey Mesar Trials With
Adaptive Nulling Demo

lm-1 1624/ 012792



INVITE, SHOW AND TEST (1ST)

BROAD AREA ANNOUNCEMENT (BAA)

• Objective

- Follow-on To Current Experiments Program
- Test And Evaluate New Concepts / Systems / Equipment
- Full JMNS Tlieater l\/lissile Threat
- All Four Pillars

• Status (1 MAR 92)
- $7.2 M For FY 92
- 49 Proposals Received Covering All Categories
- 14 Proposals Undergoing Final Review
- Final Selection By 1 APR 92

|in-24729/ 082792



THEATER CAPABILITY EXPERIMENTS

Purpose
• Work With The CINCs And Services To Explore Thier
Unique IMD Problems And Interfaces

• Conduct Experiments To Validate Problems And
Solutions And Enhance Readiness

Scope

• All Four Pillars Of TMD

• Inclusion / Integration Of Warning & Intelligence

Schedule Information

Organization Timeframe

FY 89

FY 90, 91

Event
• CINCEUR
• CINCEUR
• CINCEUR
• CINCPAC
• CINCCENT

FY 92

FY 93

FY 94

Torpid Sunset

Torpid Shadow I & II

Questor Grail

TBD
TBD

Jin-236B4/013192



TOPICS

Background

Requirements And Threat

Program Organization And Scope

Technical ActivKies

- System Acquisition

- Architecture And Analyses

- Experimental Support

- Special Projects



ARROW

r Arrow Missile Concept

*-5

Objective

Cooperative Program With Israel To Demonstrate
Arrow's Capability To Intercept A Tactical Ballistic

Missile

Three-Year FIrm-Flxed-Prlce Contract Signed With

Israeli Aircraft Industries (lAI) In August 1986

Four Flight Tests
• Two Interceptor Flight Tests (AUG 90, MAR 91)

- Two Propulsion And Control Tests (OCT 91)

>n-195S2A^/ 120391



ARROW CONTINUATION EXPERIMENT
(ACES)

• Follow-on To Arrow Development

• MOA Signed June 1991

• Contract With lAI

• Missile And Launcher Only

• 11 Flights Through 1995

• Changes
- Booster
- Warhead

• Provides Alternative Approaches / Insurance

To THAAD

Jm-18393/ 100281



• Background

• Requirements And Threat

• Program Organization And Scope

• Teclinical Activities

- System Acquisition

- Arciiitecture And Analyses

- Experimental Support

- Special Projects

• Programmatics

|nv18212/ 010392



TMD DOCUMENTATION

Theater Missile Defense Report To
Congress, 30 MAR 91

TMD Master Program Plan
(Based On Service Program Plans)

TMD Mission Requirements Document
(Based On MNS, ORD, etc.)

TMD System Description

Active Defense Requirements Document

C 3 1 Requirements Document

• SDIO Report To Congress, June 1992



TMD BUDGET IN FY 92

Area $M

• System Acquisition Program 493
- PATRIOT 170

- ERINT 171

-THAAD 108

- TMD-GBR 44

• Architecture And Analyses 180

• Experimental Support 125

• Special Projects 60

Total $858M

^.22052 / 022492



11.

TMD BUDGET FY 93

(0
c
o

c

>-

FY 92 - 93

Comparison

FY 92 FY 93

Adjustments Required

• Navy TMD
• AF TMD (BMC3)

• Others

TMD MDAPS
CORPS SAM
PATRIOT
UTTMDS
THAAD
TMD-GBR

Subtotal

Other TMD

258

123

(TY $M)
25

186

381

ERINT 135

Navy 19

Air Force 14

ACES 58

TMD Integration 11

Advanced Sensors 72

TMD Studies 38

TD Countermeasures 11

C^l 19

Theater Test Bed 37
Other 54

Subtotal

592

468

Total 1060

Jm-24fi58/ 022792
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TECHNICAL PROBLEMS
AND CHALLENGES

• Lethality

• Software

• Boost Phase Kill

• Countermeasures

Jm-24736/ 022792



MAJOR INDUSTRY OPPORTUNITIES

• In Process

- THAAD
- TMD - GBR
- 1ST BAA

• Upcoming
- CORPS SAM
- Navy TMD
- Air Force Program



SUMMARY

• High Administration And Congressional Interest In Theater Missile

Defense (TMD)

• TMD Is Part Of GPALS, But Must Have An Earlier Stand Alone
Capability

• An Aggressive TMD Program With Multiservice And International

Participation Has Been Initiated

. THAAD / TMD-GBR And PATRIOT PAG - 3 Are The Centerpieces Of
The Near Term Active Defense Segment Of TMD; Improved
Processing And Distribution Of Launch Detection Data Is Required

• Navy, Air Force, And Marine Corps Programs Are Underway Or Are
Being Formulated

• The TMD Program Also Features Architecture, Analyses, And
Experimental Support Activities

im-17162/011492



STRATEGIC DEFENSE INITIATIVE

Advance Planning Brief For Industry
National Test Bed

2 MAR 92

CDR Ed Lenio, USN
Deputy Director, National Test Bed

Strategic Defense Initiative Organization

jm-21 791a/ 030292



OUTLINE
NAnOHAL T&TBED

• NTB Mission

• Program Summary

• industry Contributions

|m-21792/ 022892



NTB MISSION
NAVONAL TESTBED

Support Design And
Development Of
Missile Defense

Elements

Support Testing

And Element
Integration

Into Segments

Support Testing

And Segment
Integration

Into GPALS

Global Elements National Elements Tiieater Elements

„ fJl^;..:i

^' >' ^<v-' ^*^few»fe»

NaUonal Missile Defense Segment
|

-- Theater Missile Defense Segment
|

Global Protection Against Limited Striites

Jm-18382c/ 022892



r

Jni-ie383f/030292



NTB PROGRAMS
SIMULATIONS / EMULATIONS NATIONAL TESTBED

Background \
• BP Simulator

• KEW Digital Emulation Center (KDEC)

• End-to-end System Level Simulators

(L1SS, L2SS)

• Analytical Tool Box Of Verified, Validated,

And Accredited (VV&A) Simulations

• Support For Element Simulations

r Accomplishments

• LI 81 Tested Successfully

• I^B1 Requirements Defined

• KDEC Installed In SIMCEN

Plans

• W&A Program

• Surveillance Test Bed Integration

• EADTB Interface / Hosting

• GBR Test Facility integration

• L2SS OPALS Element Integration

Jn>^79a/11149t



NTB PROGRAMS BM / C3 SIMULATION,
EMULATION, AND PROTOTYPING

NATIONAL TESTBED

r Background

Concept Of Operations Exercises

(OPALS, And Initial Deployment Systems)

BM / 0^ Development And Testing

C^E Prototype

Multi-agency BM / Experiments

Plans

• Two Major CONEXs
• C^E Prototype

• Continued BM / C^ Experiments

• Continued CONOPS Refinement

• EV Modeis Scripted In ARGUS

jm-21793M12191



NTB PROGRAMS - INTEGRATED
SYSTEM TEST CAPABILITY (ISTC) NATIONAL TESTBED

r
Background

• Support Milestone And Fielding Decisions

• Hardware / Software-in-tlie-loop

• Individual And Multiple Element Testing

• Distributed Defense Concepts Testing

Plans

• 2 Node Proof Of Concept

• ARC /NTF ISTC Integration

• Support GPALS DT / OT Process

• Maximum Use To Support Segment
Integration / Testing

r
Accomplishments

• ISTC Requirements In Final Draft

• ISTC Preliminary Design Completed

• Limited Test Cases Executed Successfully

» ISTC Prototype Installed At NTF And ARC

r
Alladdng

]nv21797/111491



NTB PROGRAMS - CENTER FOR
RESEARCH SUPPORT (CERES) NATIONAL TESTBED

Jm-21794/ 090292



NTB NETWORK
NATIONAL TESTBSD



WHERE INDUSTRY CAN HELP
NAVONAL TESTBED

r
Simulations / Testing

Real Time High Fidelity Simulations

Multi-use Adaptability

Multi-level Fidelity

Non-intrusive Testing

1

Software

• Parallelized Systems

• Testing Tools / Metliodologies

• Visualization

• Hyper Matrix Tools

• Ada CAD / CAM
• Resource Accounting / Management

i

I

r
Networks

• Heterogeneous Interfaces

• Low Latency

• High Data Transfer Rates

• MLS Capabilities

• Multimedia Capabilities

Hardware

• Electronic Mass Data Storage

• High End Graphic Work Station Technology

• Security

• High Performance Gate Arrays

{m-21795/ 022892
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S^MCLATIONS/TEBTIKG

Rg^L TIMS HIGH PIDELITY STMUIATIONB

Real time high fidelity simulations are essential to the conduct of

human in control experiments where human responses are critical.

Large scale high fidelity simulations requiring controllable,

discrete events necessitates real time computer operating systems

to insure consistent repeatable experiments. Where specific

execution times are critical to the issues at hand, a real time

operating system is needed. Many times in troubleshooting or

development of a system, operation in WARP time is required . This

is where you process data in faster than real time to facilitate

the concentrated analysis on a specific area of the simulation or

to present a quick look at the entire simulation.

ynLTI^USB ADAPTABILITY

Simulations are needed that are readily adaptable to varying

scenarios. This is needed to provide greater efficiency in the

utilization of simulations. To meet milestone objectives requires

flexible simulations that can readily be adapted to changing

requirements in threat, performance, parameters or number of

elements in the simulation. Ease of adaptability is key in

providing an efficient simulation environment where time and cost

are critical.

MPI.TI-LBVBL fTPBLITY

Simulations that provide multi-level fidelity are key to the

efficient evaluation and development of strategic software,

simulations that can provide high fidelity modeling of an SDIO

component such as a missile and yet be adapted to quickly simulate

the entire GPALS scenario provide a broad base of uses. This also

provides consistence between different levels of simulations when

the same building blocks are used where the output of the

components are consistent throughout the varying levels of

fidelity.

MON^IKTRUfllVI! TESTING

The need for non-intrusive test mechanisms and methodologies are

oarticularly needed in the software area. As you J^ow, it is

Impossible to effectively instrument software (insert "hooks") then

collect and store data without perturbing the software function

being tested. This is particularly true in real time functions

where timing is critical. So, ideas are needed which will allow us

to instrument and collect data during operations with minimal

perturbation to timing and computer resources utilization (CPU time

and memory)

-
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fiOFTORRE

Paralleliged flyatems

Recent technology advances and computational performance gains are

in the area of massively paralleled processors connected together

in various arrays and networks. These machines are great for some

specific problems that can easily be "fitted" to their particular

architecture. However, some problems require more ingenuity to

partition and allocate across the parallel machine so as to take

maximum advantage of its computational resources. In this area,

software technology is needed to automate the process of converting

those traditionally sequential functions to run in parallel.

y^^TTNQ TOQLfl/METHODOLOGIES

In the past, the accepted way to test software was to test it at

the unit level by inputting a "range" of data inputs, execute the

unit, check the outputs for accuracy or reasonableness. The units

were then integrated into larger modules and tested with this

process repeated until the total system is integrated. The problem

with this methodology is that the all possible data ranges could

not be inputted with all possible timing sequences.

As software systems have become larger and more complex, the

integration process has led to timing/synchroniaation problems,

data delays, control/lock-up problems and untested loops.

static and dynamic testing software and methodologies are needed to*

alleviate these problems.

VTBPALIZATIOK

The age of sophisticated graphics and visualization is here. We

now need to take full advantage of this technology to present test

data and results of tests and analysis in the most optimum and

understandable way possible. For instance, during an interceptor

fliaht, it would be desirable to present selected telemetered

fliqht data and ground support instrumentation data to project

management personnel in formats that could be quickly understood.

These formats could be tabular, bar graphics, etc... accompanied by

data driven animation models.

Visualization has come a long way, but developing and rendering

color models is still a slow and tedious process.
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ffY^^R MATRIX TOOLS

Solution of fluid flow and surface handling problems associated

with high velocity flight of intercepting in the atmosphere require

solutions to large matrix problems. Work is needed in the

distribution of these problems across computational resources to

optimize resources utilization and reduce the turnaround time for

getting results*

The same multi-dimensional, large matrix problem is prevalent in

high-fidelity simulation of these phenomena.

computer Aided Software Engineering (CASE) tools are needed to

maintain control and traceability of software and documentation

from concept through final testing and delivery. These tools are

needed for requirements traceability, configuration control,

interface verification, documentation generation, and control and

IV & V support. Software CAD/CAM or CASE tools are required for

developing simulations and models as well as weapons systems

software. Technology advances in this area are critical to the

success of the SDI program.

piaflQPReg ACCOUmiNQ/MAKAGSMEWT

Improved, less intrusive tools are needed to collect and store

information on CPU and I/O utilization for each account logged on

to the computer. For security auditing purposes, information must

be collected on classified files accessed and whether the files

were modified.

Resource management tools are needed which automatically notify a

recfuestor that he/she has resources scheduled. The automated

management tool would then perform the required control functions

to permit the user to log on to the allocated resources.

Automatic schedules/allocations should also be considered.
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WBTWORKS

hfitween networks with unliXe

Technology is n««<^|tJ^ef" fW'^'?^^^^^^^^
'^^'"''^

formats such as Etnerne^

Interchange)

.

sint. In^^^W^'ft itttr "tl Lvels with «iinimu» ovrhwd.
naintain acceptable bit error ra

packets oC data. ^/L"? especially with small paclcet «"
«f

SIrification \U^^^l^''^lrin^^'^ion\^t^ Is often larger than^^^

data. The r««t^'}t«<«n of raall packets are required. J^^
data when transmission or sna^^F between different

considerable variation in transr
^^^^ i« P"Pf5i2Ii«tiSn U

computers due to varying m^^^j^^
Improved .tandardiwtion

SeSldil'weUnroverall transfer rates.
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MLS GRPABILITIE8

More and more, computers and their operating systems are beginning

to be certified for -managing data and executing software with

different classification levels (i.e. Confidential and Secret).

Now suDDose we all have two or more computers, each executing

Mogram^a^ simultaneously at the "Confidential" and "secret" levels.

Now further suppose that the »»Secret" program on computer A is

retired to comunicate or send data to the "Secret" level program

on computer B. Furthermore, suppose the same requirement true for

the "Confidential" level programs. The requirement now exists for

a "multi-level" network. This can be accomplished now, but the

process is clumsy and expensive. Work needs to be dons in this

area •

My^TTMEDIA CAPABILITIES

Networks must be able to support multimedia
"^^""/"^f-

voice, and visual Information should share the same network to

reduce the requirement for many single-use networks. To

efficiently evaluate system and element performance requires the

rest of multiple media forms to ensure the problem is being

assessed with the optimum of information. ^Recent «<2vances in fib^r

optics technology are beginning to provide this capability, but

gieater effort is needed in the interfacing and expansion of this

technology

•



HARDWARE

ELEGTRO^TC MASS DATA STORAGE

Improved technology for electronic nass storage of large amounts of

data is required to support resolution of strategic defense

critical issues. Data jnust be readily available to perform

analysis and develop methods to improve system performance such as

discrimination of objects in a cluttered environment. There are

large volumes of data currently available and this data is growing

at an ever increasing rate, yet the accessibility of this data is

impeded by the lack of efficient electronic mass storage devices.

gIGH EKD GRAPHIC WORKSTATION TECHNOLOGV

Visualization provides a tremendous advantage in the analysis of

data that is critical to the success of strategic and t**^£iater

defense systems. Improved workstations are required to run the

sophisticated software being developed to provide visualization of

the strategic defence challenges. Workstations require higher

performing central processing units with large amounts of memory

that are rapidly accessible. Efficient workstations are the key in

reducing the development time of critical software.

Hardware is required to meet the increasing security needs of the

SDIO user community- Multi-level security systems provide for a

more efficient use of assets. It also provides for a greater

degree of security of data to prevent the loss of technology vital

to strategic defense. Current systems that provide this capability

are not state-of-the-art computers. The process to develop and

validate security systems takes several years. Security systems

should be developed as an integral part of the system that meets

NSA requirements and must be rapidly verifiable.

pTflg PERTORMANGB QATE ARRAY8

Improved high performance gate arrays or other circuit technologies

which can be quickly adapted to high performance, highly

specialized designs such as special interfaces or test/test control

devices for signal and data processing. Higher performance gate

arrays will improve the access and exchange of data required to

meet SDIO element and command center requirements. Improve access

between system components is critical to meet the throughput

requirements for real time system components.
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SDIO Test and Evaluation

Advanced Planning Briefing for Industry

• '-fit

Col Michael T. Toole
SDIO, Director of T&E
February 1992
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TNE Service Organization

Director

Test & Evaluation

(TNE)

Test Planning

& Coordination

• Acquisition Planning/
TEMP

• DT/OT&E
• 1ST Development
• Systems Engineering
Support

Test Facilities

Data Centers
Targets

Test Assets

Civil

Engineering

Environment
MILCON
Range Facilities

Test
Operations

Launch Services

Launch Operations

Test

Evaluation

Independent Oversight
DT&E Independent
Assessment of System
Effectiveness

Independent Assessment
of System Suitability

SOIO-SRS-92-985



SDI Test and Evaluation Role

Conduct Objective Test and Evaluation.

Provide Accurate, Timely Information on
Test Activities.

Support National and Programmatic
Decision Makers.

Through: "d

Coordinated Test Planning;

Efficient Test Resource Management;

Comprehensive Civil Engineering Support
(MILCON, Environmental, Site Activation);

Responsive Test Operations Services;

Independent Evaluation.



Planni

System
Analysis AIS
COEA

Systems
Engineer

Architecture

System
Requirements
Document
(SRD)

Eiement

Requirements
Document
(ERD)

Functional
Requirements/
Design—I

r-
Requirements

System

Element

Component

Process

Program
IVIanagerH'&E

Component
Technology
Test Plans

System TEMP/
System Test
Plans

Element TEMP/
Element Test

Plan

Test

Results

SDIO-SR5-92-98S ^



1
COEA
Segment Cost/
Performance
Analysis

- ilily Plans
and Reports

Element Cos!/
Performance
Analyses
- ilily Plans
and Reports

Definition and Contro
Segment Design t

User
Requirements

7 Jul 91

Mission

Requirements
Document

Segment
Descriptions

CARDS

Segment
Representations

I
21 Oct 91

System Requirements
Document

System/
Segment A Spec

I
System
Sta» lards

• Comm
• Software
• Security

I
Element
Requirement
Documents

Elf?ment

Interface

Requirements
Documents

Element
A Specs

h Element
Interface

Control

Drawings

of GPALS

TEMP

I

TEMP Annex

Integrated System
Test Plan

25 Jan 92

Detailed Test

Plans for

Integrated Tests

Element
Test Plan

Detailed

Element
Test Plans

SDIO-SRS-92-98
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SDI TEWG Subcommittees

Test Resources
and Targets

Requirements
Validation

Scheduling
Master Planning
Accreditation

Issue Resolution

Participants

SEIC • NMD • GMD •

TMD • Army • Air Force
• AFOTEC • OPTEC •

OPTEFOR • Range
Representatives

System
Performance

• Methodology
• Confidence
• Demonstration of

CTPs
• BM/C^
• Issue Resolution

SDI TEWG

System
Integration Test

Planning

Address Detailed

Planning
Assess Utility

Proposed Priorities

Resolve
Coordination Issues

I
lUodeling and
Simulation

• Data Management
• Models and
Simulations

• Asset Plan
• Software Testing
• issue Resolution

SEIC • NMD • GMD • TMD • Army • Air Force • AFOTEC
OPTEC •OPTEVFOR»DOT&E»DDR&E(T&E)

1
Operational
Testing

• Operational Test
Planning

• Effectiveness and
Suitability

• Issue Resolution

OPTEC -AFOTEC •

OPTEVFOR • Users

^ SOiO-SRS'92-98$



Sample Test Process
Interceptor Technology Element System

Components D

Integration
KDEC
Kinetic Digilal

"

Emulation Center

AOEC
Aero^Optic

Evaluation Center

System Integration

Teete

Integrated Syetem
Teat Capability

KHILS
KKV Hardware ln-

the-Loop Simulator

NHTF
National Hover

Tost Facllili

- 1 fr~

Verification/Validation

T&BSetvhea— 1^
Supportlr^ Syatem

.

Develofimeht

SDlO-SnS-9}-S0G/12 Jul 91



Test Requirements
Development/Allocation

DoD/SDIO
Directives

TEMP
Guidelines

System —
Requirements

•SRD
•ICDs

Segment/ —
Element
Inputs

Exit Criteria —
Program Risl< —
Assessments

Acquisition —
Program Baseline
(APB)

Critical Tech —
Parameters
(CTP)

Critical —
Operational

'

Issues (COI)

Provisional —
Perfomiance
Criteria (PPC)

± ±

Issue Definition Test
Requirements
Development

Process

Intoiface •

Compatibilily

Tesis

(ICTS)

System Integration

Tests

(SITs)

Integrated

System Test

Capability

.

(ISTC)

System Test Requirements

other Test

Resourqes

• High Risk Interface

• Partial ICD

•ICD
•Live Flight/Ground

Simulation/Emulation

System Performance

• Technology
• Elements
•Test Beds
• Simulators

•VAMP

SDIO-SRS-92-9B5



System Test Concept Supports

Development Testing

Operational Testing

User Testing

P3| Testing



System Integration Tests

Objective

Initiate an Effort to Develop a Cost Effective Approach to Resolve
System Integration Issues Using SITs and the ISTC as a Part of
an Overall Test Program.

Approach

Force Requirements Flow Down
— Define Performance Envelopes— Identify Critical Issues
— Map Issues to Test Requirements

Develop Integrated Testing Strategy
— Identify Live Testing Requirements
— Coordinate System Testing Activities

Determine Executive Agent(s)
— Planning/Execution/Evaluation

Use Proven Experience and Resources

SOIO-SRS-92-985



Approach to Design of

System Integrated Tests

DraftNMD SRD1 Oct 91

Syslem /

Element

Inlegralibn

Issues

Sub-Issues

-4
Define Tests

System Integration

Tests (SITs)

Integrated System
Test Capability (tSTC)

Element /

Technology Tests

Other (L2SS.

Teslbeds. etc.)

Develop Test Details

and Conduct Test
• Simulation

• Testbeds
• HWIL
• Range Tests

31E
Perform Issue

Resolution

Assessments

Use Combination of Testing li/letliods

li/latclied to Strengtiis

Use a Detailed Test Planning and
Implementation Methodology

Provide Early Testing to Address and
Resolve Issues

Informed

Development

Decision

System Element

Development

Confidence

Dedicated

Acceptance Tests

Improvement Plans

Deployment

SDIO-SRS-92-985
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Requirements That ShnniHB^pjf^f^
nequiring Rei Req# MOP(s) # MOP Req #
SRD 3.2.1.1.3.2.1.2 R1 1

SRD 3.2.1.1.3.1.1,6 R2 2,3
SRD 3.2.1.1.3. l.b R3 4.5 3
SRD 3.2.1.1.3.3.2.5 R4 6 4
SRD 3.2.1.1.3.3.2.5 R5 7 e9
SRD 3,2.1.2.1 R6 8 AV
SRD 3.2.1.1.2.1 R7 9 7r
SRD 3.2.1.1.3.1 RB 10 a
SRD 3.2.1.1.3.2.1.2 R9 11 g
SRD 3.2.1.1.3.2.1.2 RIO 12 in

SRD 3.2.1.1.3.2.1.2 R 11 13 11
SRD 3.2.1.1.3.2.1.3 R 12 14 1

1

1^
SRD 3.2.1. 1,3.2.2. 1.1.C R 13 15 1*4

SRD 3.2.1.1.3.3 R14 16 14
SRD 3.2.1.1.3.3.1 R 15 17 13
SRD 3.2.1.1.3.3.2 R 16 18 1ftID
SRD 3.2.1. 1.3.3.2.b R 17 19

1 f

SRD 3.2.1.1.3.3.3.3 R18 20 in
SRD3.2.1.1.3.1.1.2.b R 19 21.22 19, 19.5
SRD 321 llii^Kwill./ ,J, I.I .^.Q R 20 23 20, 20.5. 20.6
SRD 3.2.1. 1.3.1.1.4.C R21 24 21.21.5
SRD 3.2.1. 1.3.1.1.4.d R22 25 22.22.5
SRD 3.2.1.1.3.1.1.4.9 R23 26 23
SRD 3.2.1.1,3. 1.2.2.b R24 27.28 24. 24.5
SRD 3.2.1. 1.3.1.2.4.b R25 29 25. 25.5.25.6
SRD 3.2. 1.1.3.1.2.4.

c

R26 30 26, 26.5
SRD 3.2.1. 1.3.1.2.4.d R27 31 27.27.5
SRD 3.2.1.1.3.1.2.4.0 R2B 32 28

Critical Issues Thai Can be Tested
CTP MOP Units

Batle Management intercept Success 1 sec
Surveillance Impact Point Prediction 2,3 km, sec
SurvelHance Surveillance Tasking Response 4.5 sec, sec
Communications Reporting Capability 6 aec
Battle Management Simultaneous Engagement 7 sec
Battle Management Data Combination 8 sec
Human-ln-Control Threat Decision Support 9 sec
Surveillance Surveillance Tasking Plana 10 sec
Battle Management Kill Data Rate 11 sec
Battle Management True Report 12
Battle Management False Report 13
Battle Management Keep Out Zone 14 sec
Kill Effectiveness Weapon Tasking Plans 15
KIH EHectlveness Minimum Engagement 16
Battle Management interceptor Select 17 sec
Kin Effectiveness System Authorization 18 —
Communications Receipt Report 19 ' sec
Kill EHectiveness Effectiveness Value 20 —
SurvelllarKe Passive Search 01 Of> km. km^sec
Battle Management Passive Commit Target Accuracy 23 meters
Battle Management Final Uplink Target Accuracy-Passive 24 meters
Kill Effectiveness Position of Ob{ect. Endgame>Passlve 25 meters
Surveillance Post-Intercept Passive Track 26 sec
Surveillance Active Search 27. 28 km. km^sec
Battle Management Active Commli Target Accuracy 29 meters
Battle Management Final Uplbik Target Accuracy-Active 30 meters
Kill Effectiveness Position of Object, Endgame-Active 31 meters
Surveillance Post-Intercept Active Track 32 sec

SOIO-SRS-92-9B5



SIT Planning Matrix

Opportunily

Prop.

SIT No.
y ^ /\

/ & / ^

snis

/'^/ ^ X<V Remarks

1 Surr

Funct

KREMS AMOS
AST

ERIS
FTV2

X 2/92 1 Sensor Weapon Handover

KREMS-Untd GBR FunclionalHy

2 Surr

Funct
KREMS (EDX)

AMOS
AST

ERIS
FTV-4

X (MSX) 2/93 1
Acquire. Track, Disc, Engage.

KREMS-LmtdGBR Functionality

(EDX. MSX if Available)

3 Bid

«2
GBR 1

QSTS
1

GBI
X 1/95 12

Node
1 Sensor Handover GBI not Integrated

(Data Maiga Post Test)

4 Bid

«2
GBR 1

QSTS
1

GBI

X (1 BE) 3/95 12/38
Node

1 Full 1 on 1 Engagement with C2E
(Bld«2)

5 Bid

«3
GBR 2

QSTS
2

GBI

X (1 BE) 1/96 38
Node

1 Fun 2 on 1 Engagement with C2E
(BkJ«3): TactfealH/W

6 Bid

«3
GBR 2

QSTS
Multiple

GBI
X (1 BE) 2/96 38/100

Node
2 Full 4 on 2 Engagement with C2E

lBld«3): TacUcalHAW;S/W

7 Bid

«3
GBR 2

QSTS
Mullfple

GBI
X (1 BE) 4/96 36/100

Node
2 Dedicated OT (4 on 2)

Significant

Resources

• 1GBI
• 15 Gl
• 9 Tar

»
gets

• 8GSTS
• Taclfcal

• C2EBId
Launch

«3H/W
System at KMR
- S/W, Needed 4095. or very early 96.

SOIO-SRS-92-98S
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rmi

H^tatT of

SIT Planning Matrix

Involved Elements

opportunity

Prop.

SIT No. / ^/ ^ /"^y Remarks

1 Surr

Fund
KREMS AMOS

AST
ERIS
FTV2

X 2/92 1 Sensor Weapon Handover

KREMS-Untd GBR Functionality

2 Surr

Fund
KREMS (EDX)

AMOS
AST

ERIS
FTV-4

X (MSX) 2/93 1
Acquire. Track. Disc. Engage.

KREMS-Ijntd GBR Functionality

(EDX. MSX if Available)

3 Bid

#2
GBR 1

GSTS
1

GBI
X 1/95 12

Node
1 Sensor Handover. GBI not Integrated

(Data Marge Post Test)

4 Bid

#2
GBR 1

GSTS
1

GBI

X 0 BE) 3/95 12/38
Node

1 Full 1 on 1 Engagement with C2E
(Bld«2)

5 Bid

#3
GBR 2

QSTS
2

GBI

X (1 BE) 1/96 38
Node

1 Full 2 on 1 Engagement with C2E
(Bld«3); Tadical H/W

6 Bid

«3
GBR 2

QSTS
Multiple

GBI

X (1 BE) 2/96 38/100
Node

2 Full 4 on 2 Engagement with C2E
(Bid 93); Tadical H/W: S/W

7 Bid

«3
GBR 2

GSTS
Multiple

GBI
X (1 BE) 4/96 36/100

Node
2 Dedicated OT (4 on 2)

Significant

Resources

• 1GBR
• 15 GBI
• 9 Targets

• 8 GSTS
• Tadical

• C2E Bid

Launch

ff3H/W

System at KMR
- S/W, Needed 4095. or very early 96.

SDIO-SRS-92<965



SIT 5, SYSTEM DEMONSTRATION
RANGE TEST (2 ON 1)

C2E DLD 3
CCC/BMO

FAFB
GSTS

SURROGATE
ISTC

C2E
DLD 3 ROC

USAKA



NMD Test Scenario

A

GSTS

\ Early

\ Warning

V Sensor

1^

VAFB

Range
-7,800 ton

— <^^y^^ Communlcalfons\^ Relay

SDIO-SRS-92>985



Preliminary l\/lapping of 28 "Testable
Requirements" Traced to SITs

NMD istu*

Categories A CTP«
SURVEILLANCF.

Req'l

No.
1

2/92
2

2/93
3

1/95

4

3/95
5

1/96

6
2/96

7
4/96

Impact Potnl PfdlcMon

Survojllanc* Tasking R«sponM
Sufvgjilanca TasHInq Plana

Pas5lv» Soarch

PosHnt«c«pl Passh/a Track

Post Inttxcopt Active hack

-UALlkEJrtAtlAfiEMEWL

19

23

24

20

...Ji

•.J •„ rti.\h\
.iL^ :.,iL.

.Jt;:::;:;-i::;;::i[...

1 ',r;--'iFi-

Inl9tc«pl Sticcaiis

Data Combination

KJII Data Rata

Triw Raport

Falsa Rapoit

Kaapout Zone

IntaipaptofSolect

Passlva Commit Targat Accuracy

Final Uplink Taigat Accwacy-Passlva
Actfv Commit Tatgat Accuracy

Firm! Up<lnk Tergal Accutacy-Acttva

9

10

11

12

15

20

21

25

26

-CQAJMUmCAllQtlS.
RtpoiBr>g Center

4\ ••»«*•»

G20 '^^^

Limited

Relevant

Data

'••-.frif.V

Racalpl ReprHt

4

1^

Waapon Tasking Plans

Minimum Engagamcnt

:j[;::::2;ij:jL.v-_; il.:: :.i

i:*" - J ..*»fclj4— L..-..^. . J[.« .. fc...,. .. .J; .

Systam Authofizfli k)n

EtfacOvonass Value

PosIBon ol Object. Entlgam»'Pea«lw
Posmpn of Ob)ecl. Entigama'Acttye

HUMAN-lN-coNTnni,,

13

14

16

18

22

27

n-«;;>v.J ..J.. ... . „/ ^ Ju.- . ... ,

p:T7::.;]r:.i:;jj:3(c::::..

Thratt Dacl»k)n Support
I 7 |»-^>y>x-^"^.tl7I" I r

Sorne

Data 10

Assess
Requirom

enl

Data to

Qualify

Spec/

CTPs

SDIO-SRS-92-8B5



Integrated System Test
Capability

Objective i:^

Develop a Real-Time. HWIL Testing Capability To Conduct Statistically
Significant Iterations for Integrated System Performance Assessment

Provide the Ability to Extend the Test Envelope to Include Stressing
Environments and Fully Representative System Operation

Approach
!

Design the Tool to be a Valid Representation of the Full GPALS
~ Model Each Element Platform Independently in HW and SW— Incorporate Actual Element Hardware and Software

Develop the ISTC to Support Engineering Integration, Operational
Testing, and User Training

Include DT and OT Representation in Development Process to Ensure
ISTC Validation and Accreditation

SDIO-SRS-BZ-98S



ISTC Architecture

il
Si

E
S CO

fLIO

GBR

Common Environments

Local Environment
Platform Functions

Element Processor!^ !
*

• Battle Management
• Platform.Control

;

• Communlcallons" •

N on N Switch (One-lo-One Direct Communications)

C2P
CCC / BMD

ROC
EOC

• Assess Threat
• Direct Operations
• Engagement/

Planning
• Aulhorizalion/

Termination
• Assess
Perfonnance

• Cue Sensors
• Human Interface

Common Environments
S0IO-SRS-92-98S



Integrated System
Test Caoabilit

Provide Engineering Integration Between Elements— Algorithms
— ICD Testing/Demonstration

Predict Performance of USAKA System Integration
I osts

Validate System and Segment Performance

Provide Operational Test Resource

Provide User Training Resource

I
i 4

• I

SDlO-SRS-92-985



ISTC Development Activities
PY92 PVoa



GBI Functional Flow

Commcn Envfronment

Tone /Date Referonce

Threat Parameters

Nuclear Parameters' ^

FOV
Filler

Debris Parameters

Countermeasures

Parameters

Aurora Parameterseters~j^

QBI Slate at

Seeker Uncap

GBIUnldUB Envtomeni

Scene Qenerallon

IkAodel

Qimbal Control

System

cz
Optical Transfer

Function

Focal Plane Model

Analog Signal

Processor

DemlsA of QBI
Platforms due to

Prompt Nuclear

Effects

IMU
Model

Alilrwne Kinematic

Response

Transcelvei

Control

Vehicle Attitude

Control System

<

<

Divert Tlirusters

Control System

Booster Thrust Vector Control System

Time Dependent
Processor

Ground Control Processor
• Receive Weapon Tasking plan
• Schedule Inlerceptors

• Receive

GBI Element Processor

Commurtcmions Local Environment

QukJance / Navigation /

Control Processor

• Launch Interceptor

• Flyout

• Perform Endgame

Object Dependent

Processor

• TOM
• IFTU

• Acquire Target

• Discrimination

SDIO-SRS-92-985
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Common Envltonnent

Time /Dale Reference

Threat Parameters

Nuclear Parameters

C2E Initial Positions

C2E Unique Environment C2E EtementProcessor

i CCE

i

i

TW/AA

NMCS

IOC

Conmunkatlons Local
Envlfonment

ccc/
BMD

BMD Attack

Assess / Characteristics

System Performance

Assessment
*

Engagement Authorization/

Termination

Select /Mod
Pro /DEO/ ECD

ODC
ECD Selection

Engagement Authorization/

Termination

SD10-SRS-92-9BS



ISTC Planning Matrix

PL Rep = Platlorm Representation
LE a Local Environment

EP s Element Processor
Sure Surrogate

SD10-5RS-92-985



Element Impacts From
System Testing

ICTs Elements Required to Provide Windows of Opportunity in
Their Test Scliedules for interface Testing with Other
Elements of Critical Interface Functions / Requirements

SITs Elements Required to Supply Test Articles in Sufficient
Number to Meet Schedules for SIT Testing.
Test Articles Will be Functionally Complete "Platforms",
e.g., A GBI, a GSTS, etc.

ISTC Elements Required to Supply Test Articles in Sufficient
Number to Meet Schedules for ISTC Testing.
Test Articles Will be Functionally Complete "Processors"
with Hardware and Software, e.g., a GSTS "Object
Dependent Processor", a GBI "Guidance / Navigation
Control Processor", etc.

SDIO-SRS-92-9B5 ^



System CARD
SITs and ISTC Phasing

DEMVAL EMD

System
Test Plan

Element/
Segment

Technology
Experiments

ISTC

OT

TMD

NMD

GMD

12 Nodes z 38 Nodes

EOA

OT

DT

DT

100 Nodes TBD

12 Tests

1 Each Quarter
DT/OT
12 Teste

1 Each Quarter

lOTAE
6 Teste

SITs if! ^«8IT(?||

lOTAE

QUAL. R&M. Support. eUl.

QUAL, R&M. Support, et.al.

QUAL. R&M, Support, et^.

DISCRIMINATING INTERCEPTOR '

|

ENOO INTERCEPTOR

1 SPACE SENSORS

SDIO-SRS-92-985
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Use Existing Test Resources Where
Possible

m

r
.

Before Initiating New Resources,
Coordinate with T&E

Consolidate Existing Resources



System 11

Analysis AIS
COEA

I'wTestbeds (TB)

;

||(Models(^
j

Facilities

iMobileAssets

HARanges

Architecture

EADTB, UKTB, ISTB
BP SIM

[
. ;Data Center

jTargets

Resources

r

Systeme Engineer

Functional
Requirements/
Design

Program ManagerH'&E

f> Development/
Test

Level 1 System L2SS C2TB C2 Prototype
Simulator (LI SS) ISTC CNE (C2P)

KDEC Surveillance (STB) HICTB
Weapons (VyriB)

Various Engineering
Models

LSTC (7V / 10V) , KHILS, NHTF, AMOS,
CERES, Mlltton« Hill Radars
: - . . • - jv i-rV f

USNS Radstoiw, AST, HALO, ARQUS, COBRA EYE

,

COBRA JUDY, COBRA BALL

USAKA, Wak« Island, ESMC LC20
WSMC,WSMR,PMRF

Pliima, Midcouraa, Background

vs H i:/ . :ttv;atv;smrv,odes^penaid8,
•STARS, MM, J-

SDIO-5RS-92-98S



Civil Engineering and Environmental

Advance Planning Activities

Environmental Documentation and Siting Analysis

Real Properly Engineering Studies

Facility Design Requirement Definition

Geologic and Topographic Surveys

Site Activation Facilities

Facility Refurbishment

Construction Contracts Anticipated in FY93

i

SDfO-SRS-92-985



Test Operations

FY93 Procurement

Full and Open Competition

Suborbital Launch Services for FY94-97

Number of Launches TBD



POTENTIAL DERIVED VEHICLES



PHASE n

TRUCTVRM

Aluminum & Steel Tanks

Aluminum Intertank& thrust
structure

Graphite epojty aeroshell

REACTION COHTROI. gTBTIM

• GOa/GHaThrusters

li«PH8T8IBM

Four RL-10'8 modlfled for sea level

start& throttling

rvmciECHAiMcrensncs
B««*e dl*met«r 12 ft

Vehicle hef|0tt 39 ft

GroM Hft-^fT w«l|{|tt 35.9B0 lb

• raiytiMKi cxpCTtmenl 500 lb

^Empty wc<|0it 16.940 te^

UlfOASSIFIXX) PIIASSn 4



SCHEDULE
INCREMENTAL DEVELOPMENT APPROACH

naCALYEAR

I

Exploration

00

Design
SclecQon

t1

Final
Reviews

9f 99 00

4-WAT AIRFRAMB GOMFBTITION

PtlMOl

Prototypo
D«slon&
FII9M
DMnonstiatkNi

ggportmntol
Pixrtotypo

PhaMlV

OpmtlonBi

ATP IDR FDRA

DC-X Fabrication

JPlight Trot

DC-Y Prototype Design

NON SDIO AcnvmESf
IOC

mAssn 6



PHASE n
WSMR FLIGHT TEST PROGRAM

AIRCRAFT EWVELOPE E3LPAN8IOW - - WO OBSTRUCT PACKAGE

•LAUNCH A s «:END
• DIFFERENTIALTHROrrUNO
CONTROL

• RCS ROLL CONTROL
•DESCEND ft LAND

• AERODYNAMIC IJFT UNDER • EXPAND PUGKT ENVEUDPE
LOWER POWER THROUGH APOGEE • DEMONSTRATE OAS GOALS

• ROTATION MANEUVER - 3 DAYS TURNAROUND
- RESPONSIVE CALL-UP

PHASBII 6



TEMP Structure

Palrjol

MDAP TEMP
Appendix

*
UTTMDS
MDAP TEMP
Appendix *

Corps SAM
MDAP TEMP
Appendix

GPALS
Capstone
TEMP
(lncludes:BM/C3)

• :
" .»

. ; .
.•

•
' : . « : .

•

BE
Appendix

GBR
Appendix

GSTS
Appendix

GBI
Appendix

it Major Defense
Acquisition Program
(MDAP)

November DAB
Submission

SDIO-SRS-92-985



Ele

Oversiyl)l

of Element

DTAriE/OT

Assessments

SDIO GPALS
Managers .

Coordinalion/

Interface

T&E

I

Technical

Development Independent :

Test ^Eyaluatlon ..j

SAE

SVC ARC

PEO

Element'



SDIAE

TNE

'Stem / MDAP T&E

W Results

I Fiesults

I ftTO

AMSAA/SDC

OTA

AFOTEC
OPTEC

Tedhnleal

mi

Oporatlonal

Maniti
ISvalUallon

SDIO-SRS-92-985



The Goal

^ Lessons Learned

° The Military Construction Process

NMD Facility Acquisition Timelines

Summary

UNClASSinEO



UNClASStriED



UNCLASSIFIED

LESSONS LEARNED

Establish Clear Lines of Authority and Responsibility
Fast Track Decisions

° Maintain Strong Executive Agent Control
Identify Requirements Upfront

Specify Realistic Facility Standards

Actively Direct the Configuration Change Order Process
Ensure System & Facility Contractor Communications

Make Civil Engineering Part of the "Acquisition Team"
A/E Designer and Element System Contractor Partnership

Get User Involved Early and Keep Him Involved

Keep NEPA Requirements and Timeliness Upfront

UNCLASSIFIED

NMQMIMf lOftSltl



UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
PLANNING DESIGN BUDGETPROGRAM

YEAR YEAR

FY 1 FY 2 FY 3 FY 4 FY 5

Planning

Programming

Design

Construction
1

'

Iflpntiflonfinn

Funds \/ \ /Funds AoDroved

Requested^ 100%

ObliflatedX/ \7
Const. Complete

UNCLASSIHEO



UNCLASSIFIED

THE RDT&E CONSTRUCTION PROCESS
BUDGET PROGRAM
YEAR YEAR

FY 1 FY 2 FY 3 FY 4 FY 5

Planning

Programming

Design

Construction

v_v
laentiiication

Fund^X \/ Funds Approved
Requested 100%

nhllr^atorl \/ \/
Const. Complete

UNCLASSIFIED



SDIO NEPA COMPLIANCE STRATEGY

NEPA
DOCUMENTS

SYSTEM
MILESTONES

TECHNOLOGY
DEMONSTRATIONS

RESEARCH
PROGRAM

m^uijjUMiiiwuiHiiiviiiijjiinni



UNCLASSIFIED

IMPACT OF SYSTEMS ACQUISITION
THE MILITARY CONSTRUCTION PROCESS

I

SERVICES

1

SYSTEMS
ENGINEER &
INTEGRATOR

DISTRICT(S)
DIVISION (S)

I
MASTER
PLANNER

OBI
GBR

CONTRACTOR

1

GSTS

CONSTRUCTION
CONTRACTOR

UNCLASSIFIED



UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
ROLES AND RESPONSIBILITIES

^ Congress

Provides Funds

SDIO (Exective Agent)

Executes PPBS Process
"

Ensures NEPA Compliance

Issues Authority & Funding to Executing Agents

Provides Congressional Interface

Directs SE & I Process ;

Provides Executive Oversight

UNClASSinED



UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
ROI£SAND RESPONSIBILITIES ICON'T)

Services (Executing Agent)

Establishes Site Specific Facilities Requirements

Assigned as Design/Construction Manager

Executes the Site Specific NEPA Process

Design/Construction Agent (usacoe, navfao

Executes Design/Construction Activity

Oversees Design/Construction Contractors

Installation Commander/System User

Establishes User Requirements

Accepts, Operates and Maintains Facilities and Systems

UNCIASSIFIEO
fWWDNtUMQIWIMI



UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
ROl£SAND RESPONSIBILITIES (CON'T)

Services (Executing Agent)

Establishes Site Specific Facilities Requirements

Assigned as Design/Construction Manager

Executes the Site Specific NEPA Process

Design/Construction Agent (usacoe, navfao

Executes Design/Construction Activity

Oversees Design/Construction Contractors

Installation Commander/System User

Establishes User Requirements

Accepts, Operates and Maintains Facilities and Systems

UNCLASSinEO
IIMOn*M«KO«flll1<«l
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STRATEGIC DEFI^NSI-: INI IIATIVE

Strategic Dereiist' In Thv V)Ws

F

Cwl Siiiiuii \\ (l»clc) VVt»nli«ii, DSAI
Deputy I'or IVclmolti|iv

iSlrnlegie IKrensc liiiliiHivc (>riiniii7,iili



Amb Cooper - Director

MG O Nelll - Depuly DIreclor

Dr, Geiiy - System Aichllecl

[
~

I
Sla tt Functions

I

_^ Technology

1. '^"ohnology insertion

2. Alternatives

3. Follow-on Systems
4. Innovative Tecimologies

5. Test & Evaluation

Tlieater Uelense

1. Sensors (GBR, BF)

2. Weapons (TIIAAIJ, EniHI,

PATRIOT ill)

3. BM/C3

SImiegIc Derense (GPALS)

1. Global (BE, BP)

2. National (GBI, GBFl)

3. BM/C3(NTB)

tiN(T,A5;.sini:n



TECHNOLOGY OVERVIEW



lINCLASSiril'h

i '. ')'!•' '
' r.

TECHNOLOGY
FASTER, CHEAPER AND BETTER

UNCLASSirilJ)
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TECHNOLOGY INSERTION

UNCLASSiriKI)
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IINCI.ASSIIII-.I)

SIGNAL PROCESSOR VOLUME IS A
KEY DRIVER OF INTERCEPTOR

Mif]

[; 111

UNCI.ASSII II.U 7« n
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BOTTOM LIIME ON
SIZE AIMD COST

COST PER

UNir

{\n THOUSANDS)

1D.O0O

1.000

UNIT COST PAYOFF

100

10

- - ^J^r"A sPAnnow

r'loSoo"""* siowmow
STIHCtn

^-r--^\ PAinior

\ IIAHM

10 100 ^

MISSILE WEIGMf |Kg)

THAAD
MOBILirY LOGISTICS PAYOFF

1.000

1991 1996 •

e TiMts lOAoouT ron smau iwicncEPfons

UNCtASSfMIl)

GBW
PtnruniviANcE loctsiics payoff

70 Kf

PAYIOAD

VElOCIir - 5 Km/stc

1991

7K,
PAUOAD

VCIOCIIT • 7 7 Km/sic

1996

ONE TFNIM SUE YIEIOS TIMES PHOIECIEO AREA



UNCLASSII

LEAP FLIGHT TEST SCHEDULE

LEAP1
MISSION CHECKOUT

LEAP 2
SPACE INTERCEPT
RV TARGET

LEAP 3

SPACE INTERCEPT
RV TARGET

LEAP 4

MODERATE AV INIERCEPT
nv TAHGEI

LEAP X

COMPOriRIU THCIUIOLOGY
UEMONSIRAIION

LEAP 5

HIGH AV INTERCEPT
RV TARGET

LEAP 6 W/ALAS
HIGH AV INTERCEPT
RV TARGET

LEAP7W/AUS, ASAS
HIGH AV INTERCEPT
PBV TARGET

FY 92

I KM/S

2KM/S

FY 93

WSMR
EXPERIMENIR

ryi'tniM! iir;

A t UNCLASSIMI'O



lINCLASSirii:!)

ALTERNATIVES

iiNn.Assirirn





UNa,AssiriKi>

MSTI SATELLITE INTEGRATION AT
PHILLIPS LAB
EDWARDS AFB

«IN( I.ASSM II M



UNCLASSIFIKI)

MSTI DEPLOYMENT AND
LEAP FLIGHT TESTS

A LEAP1

I A LEAP 2

A LEAP 3

MSTI/SCOUT1
I

A

A LEAPS

A LEAP 6

A LEAP?

LEAP 4

MSTI/SCOUT 2 MSTI/SCOU I 3

SDiO
GROUND
STATION
PROOF OF
CONCEPT

I

SDIO
GROUND
STATION
MISSION
CONTROL
CENTER

MSTI SATELLItteSEEKEH TEST BED

A LEAP 8

A LEAP 9

A LEAP

MSn/PEGASUS

SDI0/L09AT GROUND STATION

iiinci.as.siiti;m



lJNCLASSIi'li:i>

LEAP LAUNCH VEHICLE PERFORMANCE
USING SM 2 BLOCK II ER (TERRIER)

BOOSTER AND SUSTAINER PLUS ASAS
WEIGHT: 3.383 LB t3.5" (34.3 Cm)

(1,522 Kg) M VELOCITY

(•^P*) ALTI1UDE

78"

(198.1 Cm)

A

i

Mk 30 MOD 4 ^

314"

(797.6 Cm)

GUIDANCE
SECTION

ORDNANCE
^ SECTION

I AUTOPILOT/
"^BATTEnV

SECTION

ROCKET
MOTOR

Mk 70 MOD 1

•I

3.5-1

3.0-

2.5-

2.0-

1.5 -

1.0 -

0.5

(Km)

500-

400-

300-

200-

100

65' LAUNCH ELEVATION ANGLE
too LBS ADDITIONAL PAYLOAD

1,000 1,200

DOWHnANGE(Km)

UNC:i,AS.SIf II I)



IINCI.ASSIMII)

NAVY LEAP GETS YOU . .

.

0>li

(•iinrtrioR

laiitiCM

«nnt

iiri wninn

cioiitc**"

*ilOC>IT

MAttl SEP
izrir:

rii ii

nrSNR

otstRi Siiir Mil

tiK. ainir. on ritmr phitci

nvaiirin <niin

i:,,:

Ml JO MOO f

.ID I I 111 I* •

SMMlQtRHIII

iiMim:

} } tM/t

on

iiwiiir.

Mint

t*m't

• grUGMTlESTS

• fi AT SEA DEMO

»iPMf)rr,inAH()r<

• rMlUVIOES AGGRESSIVE
PME-IMAAU TMD nOLE

• MERGES SDIO/NAVY TEST AMD
1ECMN0L0GY
irirnAsmuciUMEs

• BMiriGS liAVY TO TECMflOLOGY
REAUiriESS

NAVY LEAP WILL HAVE DEMONSTRATED
EXO-^TMD CAPABILITY BY 1993



Ji

AIRBORNE LASER

UNCLASsirirj)



INITIAL OBSERVATIONS

BOOST PHASE INTEnCEPT WOULD BE A COMPELLING
ADDITION TO 1HEATER MISSILE DEI EIISE

AincnAFT-BASED LASERS (ABL) orPEM PROMISE III

PROVIDING SUCH A CAPABILHY

ABL IS NOT A NEW CONCEPT; A 10" W/sr CLASS LASER SHOT
DOWN AIR. 10-AIR MISSILES IN 1 903-114

THE IECIinUL!>':y BASE CIIEAIEU III UVEH IWO DECAUES OP
WORK SUPPOR I U HIE CONCEPT

FOCUSED PROGRAM COULD YIELD OPERA! lONAL CAPABILIFY
EARLY IN THE NEXT DECADE

> I



• Ueinonslralur prograni: I97U [o I903
• Laser- High Energy CO^ uijl ( lo.C

• 60 cm Polnler lelescope

• Deiiioristated

" 6 firad class IracKiiui ( Islgma - 1 axis)

Deslioyed 5 Air Ui Air missiles (AIM-9)

Deslroyeil 2 Crulso missiles (BQIVI-34)



IRAQ "SCENARIO SUMMARY 11

^APABIU^Y™""^ ASSUMED FOR MAXIMUM OPFENSE

I If] ?m itMi rinimn

M 501} kill rtiiti(|i3

III B lOnniftn llnngn

IV n nUfMI I'm Unmp





STARWARS - THE DREAIVI IS ALIVE AND WELL!

Ibpeed-Of-Lighl) Weapons Teclinoloyy Tur Two Uecntles

• Pay-Offs Are Emerging Now

- Near Weopon Level Coinpo.ienls I Invo Doi?n Duill And TeslodAnd Are Now Being Inleyrnled Por MId-UUs I osls

'

For'A Rmnn'l^';^^^^ ""'V ^'"^"6 Wenpon Sysle.nhor A Broad Variely or Defense Missions, e.y. '
i r •

- Boosl-Phase Inlercepl Of Slraleglc And I lionlcr Missilos
- liUeraciive DIscrlnilnallon Of Decoys l i m\ Wnrheads
- Worldwide Full-Thne Air Superlorlly
- Highly Robusl Surveillance



DIRECTED ENERGY INVESTMENT
THEN YEAR DOLLARS

8000

7000

PnionFY79 rvno pyoi pvn? rvnn rvni i ym'; i yhh rvn; rvmi r Y119 rv'io rvni r ,



SPACE BASED CHEMICAL LASER

Meerilry

VelilcleB (nV| ft

Decoyn
'A.

SBL

Posi - boosi

Velitcle (PBV)

BoosI p.

Phase

\

I i;i)n»:!'M V



Moss, lbs
. yi.
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iiN(:LA.ssii'iii:n

INNOVATIVE TECHNOLOGY

•••*4.'l
••••••

. . < •.'•>n-*
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iiNCi,ASSirii:i>

MISSION ISSUE

I

Create New Materials To Improve The Performance, Survivability

^

And Miniaturization Of SOI Systems
I

Technical Goal

• Thrust The U.S. Inlo A New "Age" 01 Diamond For
Windows, Coatings, And Electronics

Payoff

• Integrated Circuits With Higher Density, Higher
Temperature And Faster Speed

• Thin Rocliet Windows To Withstand High Speeds

• Diamond Hard Protective Coalings For Everything

llNC:LAS.S!riKI>



DIAMOND PROPERTIES

riiorEUTiBs

'IIIEIUVIAL CONUUCilVn Y

(VV/iii/K)

COKmciENI Ol'" I'HICnUN

ELECnUCAL RILSISI IVn v

lUaiiJ

TUKRMAL SHOCK

Ikg/iiiui'j

fl.lW In;. If Ml

U.O'i U. I

AI/rKUNATIVK MATEKIAI.

mmmmm

'MiUti (nnioit Oiililili:)

o :.! to 'I isHifjfi)

, Ilclluiil

:\V} lAliiMtiiinl



1ST DIAMOND

niAMO£iD_j^l(QI»^^

• I IIGI
I

ri lUUMAI, CONIJUCI IVITY

• I IIGI I li imiiAKDOWN STKIiNt M l |

• KADIATION-IIAKD

• I'llYGiCALLYllAKD

. i.'Gi i-HiMriiKA ruKii (uiin<ACK )ky)

• HIGH OIULUCmiC STRIiNGTII

AiTLJCA:nuN

iMiNsii Lue;i(.: cikcuits, iiicii-
lil IliUCY LASHK VVINIJOW CUA TINGS

I
'

WA VIj U MILUMiniiK WAVIi Vi )Wlj|<

•':i'A< :ii liLI'dKOMicy

« RATINGS: GI.AWIiH, SUHGICAI.
IHSIKUMIiNIS, I'KOUillliSliy .-

' UMI'U l liK DISCS. AUDIO SI'j'iAKIiKS

M'A<:ii lilJKiKoiric;;, ( umi'uti.ks
AUlU IGNI I IONS & MONHOKING

'

IIIGIf ruWHKCAI'ACnOKS, ULTKA-I-A^lMM Knin.lHTUuNlcs



Upoir Unit or nirkit
•ciU foriCMt. tiklns
PtrcintiBn or iMcrm
or conoontnti ami
tichnlcal riutr-

Into conildiri-
tlon

bUilon

T51I blUlo

bllilDn

billion

Harkit icali foricait Fron
pircintagii of Incraaii oF
natarlali and conponanta

V14B billion





CON I HOI. or LAUNCH UKymi^KMKH I S AND

— RKDUCP; LAUNCH CUS'r (Mlil.lll l.i; LAUNCH vr; .S|N(5II-"
LAUNCH rHu(.:uHr;ivii':Ni,s.

- CREATIi: CICNIKK or LAUNCH I-XI'I' IH ISli;

- MAXiMizicTiiii: nr.NrriTs or lkssons lp;ahnp: i»

ISLIMINATK ijuj'licaiion or r.rruRi

remove launch vehicle / laun(;m services
RESI'ONSimmT I'ROM I^XI'ERIMPINI ERAS( 'II':N I IS I'



CURRENT MANJFICST

* DASIC CONTRACT FLIGHTS
• Fills I CONTRACT OF! ION FLIOIITS

IJCAP 1

LICAP 2

LISAP 3

LISAF 4

Plj\CEIIOUJ>KU

SPFKCfUIV)

ZKSI I

?'>PI K UlSMUiMP IMI

ASIimi.lJANCKn I /V 2 (CANCIvLLKDI

• SECOND CONTRACT OPTION FUCIMS • rilllU) CONTRACT OPTION FIJUIIIS

LIDAP X
LKAP 5

LKAP 6

LKAP 7

KNUO IJCAP 1,2. Pi :\

PLASMA HAOIAIKiN



PHASE II UC-X
TECHNOLOGY DEMO
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PUOGHAM GUALS

• I'LiGirnirsi- UF kicu.saiji,m; .sunoi^m ivm, rucki-:!

• KNA13UNG I ICCI INUI.UGY Ijr.MONSI RATH )N

!

'

: Ai'i'LiCAi ION or KXifjilNCi I :i in« )i;v

- SYS I KMS AITROACI I I () LAI INri I

• DicvisLOP AND DKMUNSiHAiii; i Kci im«»i.«m;v UASK I « iin>l-:i',IVKI»
VIDI IICLES COS |- ICin- ICC I IVP:W si )|( »

- CKEAIE DAI AUASI-: li;NAHL!N(; A N|i:\V CIASS ()!• SUiKJKHII AI
. TllANSI'OUTATION ' T

,

VKIIICLI5 '
. ^

^
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CUKKICN'r
program"

POTENTIAL DERIVEO VICIUCLES

m Uriillal

VKIIICUCS

39 FT

25 KM Apogee

40U KM Apogee

12'

DC-X
14.

B'

DC r
tiNCMnsirtivii

tjj o rr l -VJ//]

40'

riiArr. II
?
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Advance Planning BrieHng For Industry

SDI International And External Programs
Overview

3 MAR 92

Dr. J. David Martin
Director

International And External Programs
Strategic Defense Initiative Organization

iin-11732/022692



INTERNATIONAL AND
EXTERNAL PROGRAMS

• Overview

- Organizational Structure

- Congressional issues impacting GPALS

- Government To Government Discussions

- iVIultinationai Activities



STRATEGIC DEFENSE INITIATIVE
ORGANIZATION
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CONGRESSIONAL ISSUES
IMPACTING GPALS

• Missile Defense Act Of 1991

• Bilateral ABM Treaty Discussions

• Growth Of Theater Missile Defense



MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of 77ie United States

• It is The Goal Of The United States To

- Deploy An Antibailistic l\/lissile System, Including One Or An
Adequate Additional Number Of Antibailistic Missile Sites

And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Against

Limited Attacks Of Ballistic l\/lissiles

- Maintain Strategic Stability

- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The
Armed Forces Of The United States And To Friends And
Allies Of The United States

jm-22S75 / 022692



MISSILE DEFENSE ACT OF 1991 (Cont'd)

• ABM Treaty

- Congress Urges The President To Pursue Immediate
Discussions Witti Tlie Soviet Union On Tiie Feasibility
And Mutual Interests Of Amendments To The ABM

.

Treaty To Permit

- Additional Ground Based Sites

- Increased Use Of Spaced Based Sensors For
Direct Battle Management

- Clarification About Permitted Development And
Testing Of Space Based Defenses

- Clarification Of Distinctions Between Theater And
Strategic ABM Defenses

jnv-24716/ 022692



THEATER MISSILE DEFENSE

« Growth Industry
- FY 91 / $396 M - -FY 92 / $857 M - - -FY 96 / $1,899 M

• Several Active Defense Procurement Opportunities
- PATRIOT Upgrades
- ERINT
- CORPS SAM
- THAAD
- TMD-GBR

• Other TMD Procurement Opportunities
- Architecture Studies
- TMD Targets
- Attack Ops / Counter Force
- Test Beds

,

-BM/C3
- Passive Defense
- Advanced Technology Demonstrations
- Lethality

- Sensors
- Discrimination

Jni-24733/022702



GOVERNMENT
TO GOVERNMENT DISCUSSIONS

• Five Nations Have Signed Memoranda Of Understanding
To Participate In SDI

• Ottier Nations Are Also Actively Involved In SDI Research

• Recent NATO Strategy Recognizes Problem Arising From
l\/lissile Technology Proliferation

• IMany Allies Are Thinking About The Need For Missile

Defenses

Jrth24717/ 030292



PARTICIPATION OF
ALLIES / FRIENDS

• Allied Participation In SDI Predates Refocus Toward
GPALS

• U.S. Open To Many Avenues Of Participation And
Cooperation

• Wants To Discuss With Allies / Friends Their
Interests / Ideas

• General Areas For Participation In GPALS
- Participation in SDiO's Basic Research And
Development Programs For GPALS

- Government To Government Cooperation,
Specifically in TMD Aspects Of GPALS

- independent Acquisition Of TMD Systems Which
Would Be interoperable With U.S. GPALS Elements

- Indigenously Developed
- Purchased From Another Country Such As U.S.

|n»>18452/ 052891



ALLIED PARTICIPATION

303 Contracts $833.33 Million

Denmark

Belgium
\ .Netherlands

Canada

France

Canada

Japan

Italy-

Denmailc

|Rv5434/012792



t

STATUS OF ALLIED CONTRACTS

Country Number Of Contracts $ Values (l\A) 1

United Kingdom 148 129.10
1

Germany 40 88.55
1

Israel 22 549.24 *
1

Italy 25 15.11
1

Japan 20 6.00
1

France 19 17.37
1

Canada 21 8.00
1

Belgium 4 0.52
1

Denmark 1 0.03
1

The Netlierlands 3 19.41**
1

Total 303 $833.33
1

* Includes $1 37.1 60 Million Contribution By Israel

Includes $7 Million Contribution By The Netlierlands

jm-1098a/ 012792



SDIO COOPERATIVE ARRANGEMENTS
WITH ALLIES

Country
$

Program
In Millions
Value

US /Ally
Funding

(Approximate)
1 mm w

UK Data Fusion 26.000 40% / 60%

UK Flight Test 20.000 50% / 50%

UK Extended Air Defense Test Bed 19.300 60%/ 40%

UK Artificial intelligence 0.685 80% / 20%

Israel Arrow Experiment 158.000 80% / 20%

Israel Arrow Continuation Experiments 322.00 72% / 28%

Israel Theater Missile Defense Test Bed 33.100 72%/ 28%

Israel Hybrid Electromagnetic Gun 3.088 80% / 20%

Japan Western Pacific Architecture
Study

6.500 90%/ 10%

France Free Electron Laser (FEL) MOA

tetherlands Hypervelocity Gun Test 12.000 40% / 60%

im-2652B/ 101691



STRATEGIC DEFENSE INITIATIVE

Program Budget Considerations

3MAR92

Lt Col Steve Mullen, USAF
Assistant Director, Financial Management Directorate

Program Operations
Strategic Defense Initiative Organization

Jni-7133fl/Q2248e



PROGRAM ELEMENT STRUCTURE

FY 85 - 89 FY 90 FY 91 FY92-97

. SATKA SATKA Phase 1 Space Based Interceptor

KEW KEW LPS Umited Defensive Sys

DEW DEW TMD Theater Missile Defense

SA/BM SA/BM TMDI

SLKT SLKT Follow-on Other FbllowK>n

Hq Mgt Res & Support Res & Support

>iv24411 #022192



a STRATEGIC DEFENSE INITIATIVE
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Fiscal Year
• •
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BMD BUDGET EVOLUTION

ERINT Arrow
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92 93 94 95 96

Fiscal Year
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STRATEGIC DEFENSE INITIATIVE
FY 93 AMENDED BUDGET FYDP PROGRAM

ROTE

Dem/Val 6.3

TY$ In Thousands

FY 91 FY 92 FY 93

Theater Missile Defense 178.452 fl02 71

n

Umlted Defense System 394.148 ^,144,755
Space Based Interceptor 867,563 466,069 575,558
Follniiiknn

697,479 666,352 849,596
Research And Support 731,150 715 027 754,740

PMn Total Dem/Val . 2,868,812 4.084 501 170 Q7A

Theater Missile Defense 31,000 140.000
Limited Defense System

Space Based Interceptor

Total EMD 31 000 l'HI|UUU

Totel RDTE
Procurement

2,868,812 4 IIS 501 0,014,0 /<l

Theater Missile Defense 25,000 62,500
Limited Defense System

Total Procurement
25,000 62,500

MILCON
Limited Defense System

40,200
Space Based interceptor 3,870

Research And Support 6.000 5.100 10.000
Total MILCON 9,870 5.100 50.200
Totel SDIO 2,878,682 4,145,601 5,425,074

jm^57S/ 021892



STRATEGIC DEFENSE INITIATIVE ORGANIZATION
EXECUTING AGENT DISTRIBUTION

($ In Millions)

Executing Agent FY 90 FY 91 FY 92 FY 93 %
DARPA 1.000 0.000 .000 .000 >1

DNA 67.517 42.955 55.029 52.405 1

DOE 161.036 222.647 141.125 116.240 2

NSA .000 .000 10.284 10.803 >1

SDIO /Of .9 /

O

854.975 1376.397 2079.733 39

U.S. Air Force 1151.339 563 830
1 77.123 14

U.S. Army 1297.799 1060.814 1828.090 2166.398 40

U.S. Navy 182.563 132.611 231.608 221.727 4

USSPACECOM 1.001 .850 .760 .645 >1

SDI Total 3600.228 2878.682 4145.601 5425.074

]ni-14409/021B92



STRATEGIC DEFENSE INITIATIVE
BY EXECUTING AGENT FY 85 - 93

Percentage TY$ Billions

DARPA/NSA1% DARPA/NSA$.4

Jm-23617/021192



FY 93 AMENDED PRESIDENT'S
BUDGET

TY$ In Millions

FY Q9r I 0^ FY 93

RDT&E
FY 92 / 93
Budget Delta

FY 93
Amended
Budget

FY 92 / 93
Budget

•

Delta

FY 93
Amended
Budget

Theater Missile Defense 857.5 -23.8 833.7 890.7 +107.0 997.7

Limited Defensive Sys 1^600.4 -166.1 1,434.3 1,736.8 +398.0 2,134.8

Space Based Interceptor 829.9 -363.8 466.1 768.4 -192.8 575.6

Foiiow-on 1,168.2 -501.8 666.4 1,255.9 -406.3 849.6

Researcli And Support 694.6 +20.4 715.0 831.4 -76.7 754.7

Total 5,150.6 -1,035.1 4,115.5 5,483.2 -170.8 5,312.4

)m-24357/<S1992



CONTRACT TERMINATIONS
FY 92 APPROPRIATION

Program

1101

Title

Passive Sensors

($000)

1,975

# Of Contractors /

People Subcontractors

1103

1104

Laser Radar

Signal Processing
178

1,645

1201 Interceptor Component 2,212

Teclinology

104

4

72

13

City / State

Roclcweli Anaheim, CA
Huglies Ei Segundo, CA
Aerojet Sacramento, CA
NRC Colorado Springs, CO
TRW Redondo Beach, CA
Spire Corp Boston^MA
Harris •

. Melboumey FL
Laser Science Cambridge, MA
Honeywell Plymouth, MN
Raytheon Sudbury, MA '

Phillips Lab Hanscom AFB, AAA
David Sarnoff Princeton, NJ
Spire Corp Bedford, MA
Allied Signal Columbia, MD
IBIS Danvers, MA
N.C. State Raleigh, NC
Unlv Of FL Gainesville, FL
Texas Instruments Dallas, TX
Thiokal Huntsvllle, AL
Aerojet Sacramento, CA
Westlnghouse Pittsburgh, PA

Jni-24699/ 021892



CONTRACT TERMINATIONS
FY 92 APPROPRIATION (Cont'd)

Program

1302

1303

Title

Chemical Laser

Neutral Particle Beam

($000)

14,558

3,939

# Of Contractors /

1503 Power + Power Cond 1 0,000

1105 Discrimination 1,183

SubcontrarfnrQ uiiy / olaiO

10 United Tech West Palm Beach, FL .

73 Grumman Corp Long Island. NY
Kirk Meyer Co Santa Fe NM
Butler Svcs Santa Fe. NM
Salem Technical Santa Fe, NM
DOE lu>8 Alamos, NM
Mission Rsch Albuqueraue. NM
Spectra Tech BeiivIeWiWA
Titan Tech Aibuaueraue. NM
UnlvOfNM Albuquerque, NM
K-Tech Albuquerque, NM
Sandia Lab Sandia Base, NM

15 GE San Jose, CA
GE Valley Forge, PA
Westlnghouse Pittsburgh, PA
TECO Boston, MA

27 liughes El Segundo, CA
Boeing Seattle, WA
Nichols Huntsvllle,AL

^44700/022492



SDIO FY 94 - 99 POM PROCESS

DSD Provides
Defense Guidance

To SDIO
2 MAR 92

OSD Provides

Fiscal Guidance
To SDIO
5 MAR 92

POM Fiscal

Guidance
Issued To
Deputies /

Directors And Pis

12 MAR 92

Program Office

Cost Estimates
Briefed To PRB

16 MAR 92

Planning &
Resources Board
(PRB) Briefings

- Review POM Reqt
- Recommend POM
Program Issues

23-25 MAR 92

Updated POM
Resource Allocation

Summary And
Issues To Deputies/

Directors

27 MAR 92

SDIO POM
Program
Summary

Provided To
Executing Agents

31 MAR 92

Executing Agents

- Review Program
- Provide Comments
(Executablllty)

1-8 APR 92

Development Of
Descriptive

Summaries
(CDSs)To
Support The

POM
2-15 APR 92

Final POM
Review And CDS

Revision

15-20 APR 92

Final

Coordination Of
SDIO POM

20-24 APR 92

SDIO Submits
Automated
POM To OSD
1MAY92

Printed Copies
Of SDIO POM To

Deputies,

Directors, &
Executing

Agents
4 MAY 92

]m-7134»/ 022492



STRATEGIC DEFENSE INITIATIVE
Technical Information Center

Information Briefing

3 MAR 92

Mrs. Jeanette Clay
Information Systems Directorate

Strategic Defense Initiative Organization

Jm-22788/fl30392



PURPOSE OF BRIEFING

• Provide Awareness Of The Existence Of The
Strategic Defense Initiative (SDI) Technical
information Center (TIC) And The Functions
Available To SDIO Contractors And Government
Personnel



TIC MISSION

• Serve As The SDI Library

• Conduct Current Awareness Activities

• Operate A Bidders Library

• Operate A Data ii/lanagement Library

^n-ZBB0/0S02B2



SDI LIBRARY FUNCTIONS

• Collect And Provide Access To Basic Scientific, Tectinical, And
Programmatic Documentation Needed By Tlie Entire SDI
Community And Its Contractors

- Collect Current And Historical Data
- Provide Unclassified And Classified Reading Rooms
- Perform Keyword Searches Of Databases For Required Material

• Respond To Bibiiograpliic And Technical Inquiries

• Provide Referrals To Other Information Sources

• Lend Videotapes, Documents, Boolcs To The SDI Community

• Provide Access To A Microfilm Library Of DoD Directives,
MIL-STDs, FIPs, MIL-SPECS, And MIL-HBKs

>n-a2291 / 112191



RESOURCES AVAILABLE

• Over 35,000 Documents Related To SDI Program

• Documents Include Books, Audio And Videotapes, Maps,
And Engineering Drawings

• More Than 40 Specialized Journals, Newsletters, Other
Material Focusing On SDI Related Science, Technology, And
Policy Issues

• Collections Include / Will Include: DART / DAB, Theater
Missile, Projected Defender, Environmental, BP, Directed
Energy, And References To Other Appropriate Collections
Such As Threat And Survivability

Jn»a229S/ 112191



INFORMATION SOURCES

• Documents Acquired From
- SDIO And Services
- SDI Contractors
- Government Agencies And Departments

• Specialized Scientific And Technical Publications

• Foreign Broadcast information Service (FBiS) And Joint
Publication Researcli Service (JPRS) Reports

• Online Access To External Database Services Sucii As
-Dialog
- DROLS (DTIC)
- Newsnet
- Lexis / Nexis

|n»-2229«/ 112191



DIALOG

Over 350 Databases in Excess Of 200 Million Records

Boolcs And liAonograplis - Library Of Congress

Chemistry - Beiistein On-line, Cliem Abstracts

Energy And Environment - DoE Energy, Nuclear Science
Abstracts

Law And Government - COD, GPO li/lonthly Catalog, Federal
Register

News - UPl News, Mideast File, Current Digest Of The Soviet
Press, World Affairs Report, Reuters

Patents And Trademarlts - World Patents Index

Science And Technology - Aerospace, Jane's Defense And
Aerospace News / Analysis, Engineered Materials Abstract,
Scisearch, Soviet Science And Technology, NTIS

|nv2Z297 1112191



DROLS (DTIC)

• DoD's Central Facility For Collection And Dissemination Of
Scientific, Teclinical, And Management R&D Info Of A/lilitary

Organizations And Tlieir Contractors

• Teciinical Report Database - Over 30,000 Teclinical Reports
Submitted Annually

• Work Unit information System Database - Research Being
Performed, By Wliom, Effort, Dollars, etc.

• IR&D Database - Descriptions Of Technical Programs Not
Wholly Funded By DoD. Used To Avoid Duplicating Ongoing
Efforts And Identify Contractors With Expertise Of Interest

To DoD

lnh8229e/ 112191



NEWSNET

• A Database Of Newsletters Covering Worldwide Events And
Business News

• Over 380 Business Newsletters (Space Daily, Space
Business News, Defense Daily, Defense R&D Update, C31
Report, Advances Military Computing, Military Space, SDI
Monitor, NASA SW Directory)

• 11 Worldwide News Wires Delivered In Real Time (UPi, AP
Data Stream Business News, Rueters, Etc.)

• TRW Business Profiles

• Steele And Commodity Quotes

• Investment Company And Industry Review

^»422B9/ 112191



LEXIS / NEXIS

• World's Largest Full Text On-line Database. Covers Law,
Regulation, Legislation, People In Government International

Information, Global News

• International Sources - TASS, The Economist, BBC
Summary Of World Broadcasts, Current Digest Of The
Soviet Press, Asahi And JiJI News Service

• Government Documents - FAR And Supplements, Federal

Register, Federal Trade Commission Reports, etc.

• Newspapers, Newsletters, And Magazines - Defense And
Foreign Affairs Weekly, National Journal, National Review,
Time, U.S. News And World Report, New York Times, etc.



CURRENT AWARENESS ACTIVITIES

• Publish The Weekly 'Tech Center Update" Containing Summaries
Of News Publications And Journals

• Distribute A "Bimonthly Bulletin" Of Items Of Interest To The SDI
Community

• Maintain A "Master Schedule" Of Events Of Interest To The SDI
Community

• Provide Direct Mailings To Government, Industry, And Academic
Users

• Provide On-site TIC Representative At SDIO

(11^22292/112191



BIDDERS LIBRARY FUNCTIONS

• Provide Reading Room For Bidders

• Serve As Tlie Respository Of The Government Furnished
Information (GFi) Reiated To SDIO And SDIO Executing
Agent Solicitations*

* Availability Of Gn Sub|Bct To Terms And Conditions. Mutually Agreed Upon Between
SDIO And Executing Agents -



DATA MANAGEMENT LIBRARY
FUNCTIONS

• Receive SDIO CDRL Deliverables

• Review Deliverables Against Contract Requirements

• Maintain All SDIO CDRL Submissions

|m-22ZM/112tfll



FUTURE SERVICES

• On-line Access To The TIC From Remote Sites (e.g., SDC
SSD, NTF)

• Publication Of Topical Bibliograpiiles

• Dial Up Capability For Access To

• Weekly Tech Center Updates

- SDI TIC Bulletin

- Selected Bibliographies Of Unclassified Material

- Master Schedule

- Documents Of Interest To SDI



SDI TIC SITE INFORMATION

Address:

Telephone:

Fax:

Hours Of Operation:

SDi TIC
1755 Jefferson Davis Highway
Suite 708
Arlington, Virginia 22202

(703) 521-7703

(703) 521-4123

(703) 521-9737 (Security)

Unclassified 8:00 am To 5:00 pm
Classified 8:00 am To 4:30 pm



STRATEGIC DEFENSE INITIATIVE
Technical Information Center

Information Briefing

3 MAR 92

Mrs. Jcanettc Clay
Information Systems Directorate

Strategic Defense Initiative Organization
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PURPOSE OF BRIEFING

Provide Awareness Of The Existence Of The
Strategic Defense Initiative (SDI) Technical
Information Center (TIC) And The Functions
Available To SDIO Contractors And Government
Personnel



TIC MISSION

• Serve As The SDI Library

• Conduct Current Awareness Activities

• Operate A Bidders Library

• Operate A Data iVIanagement Library



SDI LIBRARY FUNCTIONS

• Collect And Provide Access To Basic Scientific, Teciinical, And
Programmatic Documentation Needed By The Entire SDI
Community And Its Contractors

- Collect Current And Historical Data
- Provide Unclassified And Classified Reading Rooms
- Perform Keyword Searciies Of Databases For Required IVIaterial

• Respond To Bibliographic And Technical Inquiries

• Provide Referrals To Other information Sources

• Lend Videotapes, Documents, Boolcs To The SDI Community

• Provide Access To A Microfilm Library Of DoD Directives,
MIL-STDs, FIPs, MIL-SPECS, And MIL-HBKs

}ni-22Z91/ 112191



• Over 35,000 Documents Related To SDI Program

• Documents Include Books, Audio And Videotapes, Maps,
And Engineering Drawings

• More Than 40 Specialized Journals, Newsletters, Other
Material Focusing On SDI Related Science, Technology, And
Policy Issues

• Collections Include / Will Include: DART / DAB, Theater
Missile, Projected Defender, Environmental, BP, Directed
Energy, And References To Other Appropriate Collections
Such As Threat And Survivability

)m>2229S/ 112101



INFORMATION SOURCES

Documents Acquired From
- SDIO And Services
- SDI Contractors
- Government Agencies And Departments

Specialized Scientific And Tectinicai Publications

Foreign Broadcast information Service (FBIS) And Joint
Publication Researcii Service (JPRS) Reports

Online Access To External Database Services Such As
- Dialog
- DROLS (DTIC)
- Newsnet
- Lexis / Nexis



DIALOG

Over 350 Databases In Excess Of 200 Million Records

Books And Monographs - Library Of Congress

Chemistry - Beilstein On-line, Chem Abstracts

Energy And Environment - DoE Energy, Nuclear Science
Abstracts

Law And Government - CBD, GPO Monthly Catalog, Federal
Register

News - UPl News, Mideast File, Current Digest Of The Soviet
Press, World Affairs Report, Reuters

Patents And Trademarks - World Patents Index

Science And Technology - Aerospace, Jane's Defense And
Aerospace News / Analysis, Enginoored Materials Abstract,
Scisearch, Soviet Science And Technology, NTIS



DROLS (DTIC)

• DoD's Central Facility For Collection And Dissemination Of
Scientific, Technical, And Management R&D Info Of Military
Organizations And Tiieir Contractors

• Teclinical Report Database - Over 30,000 Tectinicai Reports
Submitted Annually

• Work Unit Information System Database - Research Being
Performed, By Whom, Effort, Dollars, etc.

• IR&D Database - Descriptions Of Technical Programs Not
Wholly Funded By DoD. Used To Avoid Duplicating Ongoing
Efforts And Identify Contractors With Expertise Of Interest
To DoD

1

hv2229B/112191



NEWSNET

• A Database Of Newsletters Covering Worldwide Events And
Business News

• Over 380 Business Newsletters (Space Dally, Space
Business News, Defense Daily, Defense R&D Update, C31
Report, Advances Military Computing, Military Space, SDI
Monitor, NASA SW Directory)

• 1 1 Worldwide News Wires Delivered In Real Time (UPl, AP
Data Stream Business News, Rueters, Etc.)

• TRW Business Profiles

• Stock And Commodity Quotes

• Investment Company And Industry Review



LEXIS / NEXIS

• World's Largest Full Text On-line Database. Covers Law,
Regulation, Legislation, People In Government International
Information, Global News

• International Sources - TASS, The Economist, BBC
Summary Of World Broadcasts, Current Digest Of The
Soviet Press, Asahi And JiJi News Service

• Government Documents - FAR And Supplements, Federal
Register, Federal Trade Commission Reports, etc.

• Newspapers, Newsletters, And Magazines - Defense And
Foreign Affairs Weekly, National Journal, National Review,
Time, U.S. News And World Report, New York Times, etc.

)r»«2300/ 112191



CURRENT AWARENESS ACTIVITIES

Publish The Weekly "Tech Center Update" Containing Summaries
Of News Publications And Journals

Distribute A "Bimonthly Bulletin" Of Items Of Interest To The SDI
Community

l\Aaintain A "Master Schedule" Of Events Of Interest To The SDI
Community

Provide Direct Mailings To Government, Industry, And Academic
Users

Provide On-site TIC Representative At SDIO

|n»-22292/ 112191



BIDDERS LIBRARY FUNCTIONS

Provide Reading Room For Bidders

Serve As Tlie Respository Of Tlie Government Furnished
Information (GFI) Related To SDIO And SDIO Executing
Agent Solicitations*

Availability Of GH Sub|ect To Terms And Condlllons. Mutually Agreed Upon Between
SDIO And Executing Agents -



DATA MANAGEMENT LIBRARY
FUNCTIONS

• Receive SDIO CDRL Deliverables

• Review Deliverables Against Contract Requirements

• IVIaintaIn All SDIO CDRL Submissions

^fl-^22M; 112101



I

I

I

• On-line Access To The TIC From Remote Sites (e.a.. SDC.
SSD,NTF) \ »» .

• Publication Of Topical Bibliographies

• Dial Up Capability For Access To

- Weekly Tech Center Updates

- SDI TIC Bulletin

- Selected Bibliographies Of Unclassified li/laterial

- Master Schedule

- Documents Of Interest To SDI

)nv22301 /112191



SDI TIC SITE INFORMATION

Address: SDI TIC
1755 Jefferson Davis Highway
Suite 708
Arlington, Virginia 22202

Telephone: (703) 521-7703

Fax: (703)521-4123

(703) 521-9737 (Security)

Hours Of Operation: Unclassified 8:00 am To 5:00 pm
Classified 8:00 am To 4:30 pm

fnv22303/ 112191



STRATEGIC DEFENSE INITIATIVE

Program Budget Considerations

3 MAR 92

Lt Col Steve Mullen, USAF
Assistant Director, Financial Management Directorate

Program Operations
Strategic Defense Initiative Organization

)m-7133a/Ge24a2



PROGRAM ELEMENT STRUCTURE

FY 85-89 FY 90 FY 91 FY92-97

. SATKA SATKA Phase 1 Space Based Interceptor

KEW KEW LPS Umited Defensive Sys

DEW DEW TMD Theater IMisslle Defense

SA/BM SA/BM TMDI

SLKT SLKT Follow-on Other Follow-on

Hq Mgt Res & Support Res & Support



STRATEGIC DEFENSE INITIATIVE

SDI Budget Request

SDI Appropriation

FY 85 FY 86 FY 87 FY 88 FY 89 FY 90 FY 91 FY 92 FY 93

>n^29gB/ 020782



Fiscal Year

Im.5232q/ 022592



BMD BUDGET EVOLUTION

93 94 95 96

Fiscal Year

}nv14922.t/ 020691



SPACE - GROUND R&D
INVESTMENTS



STRATEGIC DEFENSE INITIATIVE
FY 93 AMENDED BUDGET FYDP PROGRAM

TY$ In Thousands
RDTE

Dem/Val 6^
Theater Missile Defense

Umlled Defense System

Space Based Interceptor

Follow-on

Research And Support

Total Dem/Val .

'

EMD 6.4

Theater Missile Defense

Limited Defense System

Space Based interceptor

Total EMD "
~

Total RDTE
Procurement

Theater Missile Defense

Limited Defense System

Total Procurement

MILCON

Limited Defense System

Space Based Interceptor

Research And Support

Total MILCON

Total SDIO

1^91 FY 92 FY 93 .

178,452 802,710 857 725

394,148 1,434,343 2,134,755

867,583 466,069 575,558

697,479 666,352 849,596

731,150 715,027 754,740

2,868,812 4,084,501 5,172,374 _

31,000 140,000

2,868,812

3,870

6.000

9,870

2,878,662

31,000

4,115,501

25,000

25,000

5,100

5,100

4,145,601

140.000

5,312,374

62,500

62,500

40,200

10,000

50,200

5,425,074



STRATEGIC DEFENSE INITIATIVE ORGANIZATION
EXECUTING AGENT DISTRIBUTION

($ In Millions)

Executing Agent FY 90 FY 91 FY 92 FY 93 %
DARPA 1 onn n onn nnn•UUU

^»

.000 >1

DNA 0 / .01 / cir non 52.405 1

DOE
1 Q 1 •UoD 141 lOR 116.240 2

NSA nnn•UUU nnn•UUU in OQA 10.803 >1

SDIO 854.975 1376.397 2079.733 39

U.S. Air Force 1151.339 563.830 502.308 777.123 141*?

U.S. Army 1297.799 1060.814 1828.090 2166.398 40

U.S. Navy 182.563 132.611 231.608 221.727 4

USSPACECOM 1.001 .850 .760 .645 >1

SDI Total 3600.228 2878.682 4145.601 5425.074

Kt4409/ 021892



STRATEGIC DEFENSE INITIATIVE
BY EXECUTING AGENT FY 85 - 93

Percentage TY$ Billions

DARPA/NSA1%

DOE $.8

Navy $1.9

DNA$.8

DARPA/NSA$.4

Jm-23817/Wt192



FY 93 AMENDED PRESIDENT'S
BUDGET

TY$ In Millions

FY 92 FY 93

RDT&E Budget Delta

FY 93
Amended
Budget

FY 92/ 93
Budget Delia

FY 93
Amended
Budget

Theater Missile Defense -OQ ft o33.7 890.7 +107.0 997.7

Limited Defensive Sys 1,600.4 -166.1 1,434.3 1,736.8 +398.0 2,134.8

Space Based Interceptor 829.9 -363.8 466.1 768.4 -192.8 575.6

Follow-on 1,168.2 -501.8 666.4 1,255.9 •406.3 849.6

Research And Support 694.6 +20.4 715.0 831.4 -76.7 754.7

Total 5,150.6 -1,035.1 4,115.5 5,483.2 -170.8 5,312.4

|m24357 / 021092



CONTRACT TERMINATIONS
FY 92 APPROPRIATION

Program Title

1101 Passive Sensors

($000)

1,975

#0f
People

104

1103

1104

Laser Radar

Signal Processing
178

1,645

1201 Interceptor Component 2,21

2

Technology

4

72

13

Contractors /

Subcontractors

Roclcwell

Hughes

Aerojet

NRG
TRW
Spire Corp

Harris •

Laser Science

Honeywell

Raytheon

Phillips Lab

David Sarnoff

Spire Corp

Allied Signal

IBIS

N.C. State

Unlv Of FL
Texas Instruments

ThIokal

Aerojet

Westlnghouse

City / State

Anaheim, CA
El Segundo,CA

Sacramento, CA
Colorado Springs, CO
Redondo Beach, CA
Boston, MA
Melbourne, FL

Cambridge, MA
Plymouth, MN
Sudbury, MA *

HanscomAFB, MA
Princeton, NJ
Bedford, MA
Columbia, MD
Danvers, MA
Raleigh, NC
Gainesville, FL
Dallas, TX
Huntsvllle, AL
Sacramento, CA
Pittsburgh, PA

>n-24G99/021S92



CONTRACT TERMINATIONS
FY 92 APPROPRIATION (Cont'd)

Program Title

1302

1303

Chemical Laser

Neutral Particle Beam

($000)

14,558

3,939

# Of Contractors /

People Subcontractors City / State

1 503 Power + Power Cond i q,ooo

1105 DIscrlmlnaUon 1.183

10 Unllea Tech West Palm Beach, FL .

73 Grumman Corp Long Island, NY
Kirk Meyer Co Santa Fe, NM
Butler Svc8 Santa Fe, NM
Salem Technical Santa Fb, NM
DOE Los Alamos, NM
Mission Rsch Albuquerque, NM
Spectra Tech Bellvlew,WA
Titan Tech Albuquerque, NM
Unlv Of NM Albuquerque, NM
K-Tech Albuquerque, NM
Sandla Lab Sandla Base, NM

15 GE San Jose, CA
GE Valley Forge, PA
Westlnghouse Pittsburgh, PA
TECO Boston, MA

27 Hughes El Segundo, CA
Boeing Seattle,WA
Nichols Huntsvllle,AL

022492



SDIO FY 94 - 99 POM PROCESS

OSD Provides
Defense Guidance

To SDIO
2 MAR 92

OSD Provides
Fiscal Guidance

To SDIO
5 MAR 92

POM Fiscal

Guidance
Issued To
Deputies /

Directors And Pis

12 MAR 92

Program Office

Cost Estimates

Briefed To PRB
16 MAR 92

Planning &
Resources Board
(PRB) Briefings

-Review POM Reqt
- Recommend POM
Program Issues

23-25 MAR 92

Updated POM
Resource Allocation

Summary And
Issues To Deputies /

Directors

27 MAR 92

SDIO POM
Program
Summary

Provided To
Executing Agents

31 MAR 92
1^:

Executing Agents

- Review Program
- Provide Comments
(ExecuUblllty)

1-8 APR 92

1^

Development Of
Descriptive

Summaries
(CDSs)To
Support The

POM

Rhal POM
Review And CDS

Revision

15-20 APR 92

Final

Coordination Of
SDIO POM

20-24 APR 92

SDIO Submits
Automated
POM To OSD
1MAY92

Printed Copies
Of SDIO POM To

Deputies,

Directors, &
Executing

Agents
4 MAY 92

Jnv7134«/022492



STRATEGIC DEFENSF] INI I lATIVE

Striijegic Dtleiisc In l lie I990's

Col Simon I', (I'ele) Wonlt'ii, DSAI'^
DepiHy I'or IViliiiolu^v

iSlrafegie Dclnise liiHiative Oi^iiiii/sHioii



UNCLASSIIIi;!)

SDIO TODAY

I

Technology

1. ^-nhnology Insertion

2. Allernalives

3. Follow-on Systems

4. Innovalive Technologies
5. Tesl & Evaluation

Amb Cooper

MG O'Neill

Or, Getiy

Diiector

Deputy Dlieclor

System Architect

I I
Staff Functions

\

TIteater Detense Strategic Defense (OPALS)

1. Sensors (GBR, BF)

2. Weapons (TMAAU, EniNf
,

PATRIOT III)

3. BM /C3

1. Global (BE, BP)

2. National (GBI, GBR)
3. BM/C3(fnB)

tINCI.ASSfni.li



UmtRCBPTOR
TBCHNOLOQT

TECHNOLOGY OVERVIEW

DIRECTED BNBROT



IINCLASSIMKU

TECHNOLOGY
FASTER, CHEAPER AND BETTER

UNCLASSIMr.n



IIN<:i,ASSIMKn

TECHNOLOGY INSERTION
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S.I.M3W0dlAI03 SU3>ia3S 3AI13V



IINCI.ASSII

SIGNAL PROCESSOR VOLUME IS A
KEY DRIVER OF INTERCEPTOR

IfNCLASSIMII) 79



liNCI.ASSIPIKI)

BOTTOM LINE ON
SIZE AND COST

COST PER

UNir

(IN IHOUSANDSI

1 0.000 r

UNIT COST PAYOFF

1.000

100

10

"^J^-r^-Y sPARnovr

r'loJi'^"" SlUEWINDEn

-rr-^ PAimUl

HARM

SIIHCtB

10 100

MISSILE WEIOIIflKg)

TMAAO
MOBILITY lOGISfICS PAYOFF

A

i.ono

1991 1996

8 TIMES lOAOOUT TOR SMAU INItnCEPTORS

IIN( LASSIf fl I)

GBW
PEnrunMANCE logistics payotf

70 K9

PAYIOAD

VEtnCIf V - 5 Kffl/iec

1991

7K|
PATIOAD

VEIQCIIY 7 12 Rm/icc

1996

ONE TFNT II Sl/E YIELDS 4 TIMES PnOIEClEO AREA



UNCI.ASSII

LEAP FLIGHT TEST SCHEDULE

LEAP1
MISSION CHECKOUT

LEAP 2

SPACE INTEnCEPT
RV TAnGET

LEAP 3

SPACE INTERCEPT
RV TARGET

LEAP 4

MOUERAIE AV ttllERCEPI
nv TARGE

I

LEAP X

coMPorinrn inciirioLOGY
OHMOriSIRAIION

LEAP 5

HIGH AV iniERCEPr
RV TARGET

LEAP 6 W/ALAS
HIGH AV INTERCEPT
RV TARGET

LEAP7W/AIAS, ASAS
HIGH AY INTERCEPT
PBV TARGET

FY 92

I KWS

If'*'.)!

i

2KM/S

rY93

WSMI?
EXPERIMErilS

I Xi riMMI 111';

UNCLASSIFIIJ)



IINCLASSIMIJ)

ALTERNATIVES

itNcr.ASSfFirn



IINCLASSiriFU
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iiN(:i,Assii<ii':i)

MSTI DEPLOYMENT AND
LEAP FLIGHT TESTS

92 93

A LEAP1

I A LEAP 2

A LEAP 3

MSTI/SCOUT1
I

A
MSTI/SCOUT 2

94

A LEAP S

A LEAPG

A LE/k

LEAP 4

A LEAP 8

A LEAP 9

P7 t A LEAP 10

MSTI/SCOUl 3

A
M9TI SATELLUfSEEKER TEST BED

SDIO
GROUND
STATION
PROOF OF
CONCEPT CONTROL

CENTER

I I

SDIO
GROUND
STATION
MISSION

8DI0/L0SAT GROUND STATION

MS II/PEGASUS

UNl.LASSIMI'JJ



UNCLASSIMKI)

LEAP LAUNCH VEHICLE PERFORMANCE
USING SM 2 BLOCK II ER (TERRIER)

BOOSTER AND SUSTAINER PLUS ASAS
WEIGHT: 3.383 LB 13.5" (34.3 Cm)

(1.522 K9) h i VELOCITY-

C^P') ALTI1UDE

GUIDANCE 3.5-. (Km)

SECTION 500-
78"

(198.1 Cm)

Mk 30 MOD 4.

31

(797.6 Cm)

1
i

OnDNANCE
SECTION 3.0-

t AUTOPILOT/
^BATTERY

SECTION 2.5-

ROCKET
MOTOR

Mk 70 MOD 1

'I

2.0-

1.5"

1.0 -

0.5

0 -J

400-

300 >

200

too

G5' LAUNCH ELEVATION ANGLE
100 LBS AUDIIIONAL PAYLOAD

DOWNnANGE(Km)

IIN( LASSIf II l>



(INCI.ASSIili:!)

NAVY LEAP GETS YOU

riicHi

oaii

'IIRffPtOK

Mnni

ir> HnHIH

itttMrirtqa

COWtKOt

nioctti

tJL .^?91^^i_JL«ej>
-.1-1 -I..

I

tin. Mnii. on rmtir imnr.t

1

titc 55

nan

MOM
tlMMC tiw»r. ipaca

aiiat

f l.a«/| 1 1 an'i 1 1 *M/t

J, jiiinoann -••mill t

• 9PUGHnESTS

• r; AT SEA DEMO

• f AIM Y sf(M»nuAni;
i»i-M(iir,inAiKjri

• PnuVIUES AGOnESSIVE
pheiiiaad iMunoLE

• MERGES SDIO/riAVY TEST AflD
TECIIHOLOGY
inrnASfnuciUMEs

• BMIUGStJAVYTOIECMMOLOGY
HEAOiriESS

NAVY LEAP WILL HAVE DEMONSTRATED
EXO-TMD CAPABILITY BY 1993



iJNi:r.A.ssii

AIRBORNE LASER

iiNCLAssinrji



INITIAL OBSERVATIONS

BOOST PHASE INTEnCEPT WOULD BE A COMPELLING
ADDITION TO TIIEATED MISSILE DEI EIISE

AincnAFT-BASED LASEDS (ADL) ormil PHOMISE IN
PROVIDING SUCH A CAPABILIIY

ABL IS NO r A NEW CONCEPT; A 10" W/sr CLASS LASEIl SHOTDOWN Ain- IO-Ain MISSILES IN 1903 114

THE IECIlNOL«)<-y BASE CIIEAIED III UVEH IWo'UEUAUES OPWORK SUPPOIIIU HIE CONCEPT

FOCUSED PnOGHAM COULD YIELD OPERA IIONAL CAPABILIFY
EARLY IN THE NEXT DECADE



Demonstialurpioyiani: l97Ulo 1903
Laser- High Energy CO^GIJI. (lo.G |iin)

60 cm Pointer lelescope

Demonstated

" 6 (iratl class Irackiiui ( Isigma -
I axis)

Deslioyed 5 Air lo Air missiles (AIM-9)

Destroyed 2 Cruise missiles (BQIVI-34)



IRAQ "SCENARIO SUMMARY If

CAPABnj?Y™"^'^^
^'^^'^^ ASSUMED Ton MAXIMUM OFFENSE

I n ?m hill llMtMin

M rm km ftnti()n

HI B lOnOhin Mringn

IV ri niMIU I'm FInniin
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FOLLOW-ON

UNCLASsi nr.n



STARWARS - THE DREAM IS ALIVE AND WELL!

(Speed-Of-Llghl) Weapons Technolotiy Tur Two UGuntles

Pay-Offs Are Emerging Now
- Near Weapon Level Conipononls I Invo Boon DulH Ami TesleUAnd Are Now Being Inleijrnletl Por MM-Wh losis

FoJ A^Rmnli^v ^^^^^^ " "'y ^"»M"e WeaponFor A Broad Variety Of Defense Missions, e.g.
*

Systems

Boosl-Phase Inlercepl Of Slralegic Ami I hnnlor Missiles
illleracliye DIscrlnilnallon Of Decoys l-ioin WnihoaUs
Worldwide Full-Time Air Superlorlly
Highly Robust Surveillance



DIRECTED ENERGY INVESTMENT
THEN YEAR DOLLARS

pnionrY79 rvno rvni pvnp l Ynri rvni rvn>: i vhr rvn/ i vnn rvns rvw ryqi r/qz



SPACE BASED CHEMICAL LASER

Uecoyn

SBL

Poal - boosi

Vehicle (PBV)

BoosI IX

Pliaee

\

li;»|pf.|»ny



Mass, Ihs



ALPHA TEST PACILITY



I



UNCLASSirir.h

INNOVATIVE TECHNOLOGY

UNCLASSIFIFJ) ^ 73549 «OI?t«}



UN(:i,ASsiMi:n

MISSION ISSUE

Create New Materials To Improve The Performance, Survivability
And Miniaturization Of SDI Systems

Technical Goal

• Thrust The U.S. hito A New "Age" Of Diamond For
Windows, Coalings, And Electronics

Payoff

• Integrated Circuits With Higlier Density, l^iglier

Temperature And Faster Speed

• Thin Rocltel Windows To Willisland Higli Speeds

• Diamond Hard Protective Coalings For Everything

IINCI^ASSiriFli |m?15^ "11719?



DIAMOND PROPERTIES

PUOrEUTIES

Ikg/iMin*-)

iilEiyviAL CONUUCI ivri7
(W/iii/K)

OniCAL TPANSMISSION
(pin)

COEFPICIENI or I'HICI JUM

laccriiucAL resisi ivn v

'nUCRMY\L SMOCK
(W/in)

IMAMOMII

WJM hi.' irifi

(Ml!) a I

I ^ Id'"

ALTRHNAIIVE MAIEIUAI.

l.'IOISilvnl

ii.y. Ill I iriiiirjii

. H.I IKrlltllll

I n in'"' (Ahimliisil

iu.r>(KM/'^'iu(.liiil

:\Vy lAlllMlhinJ



1ST DIAMONO

' I IIGI
I
TI IliUMAI. CONlJULTIVn Y

• I iiGi I li nuHAKDowM smm ;ti I

• HADIATION-ilARD

• rilYGiCALLYIIAKD

• .'I'iGll-TBMPmiATUUn (Uni RACTOKY)

• HIGH DIIsLUCmiC GTRIiNGTII

AiTLICA:nUN

"liNSli LU(.,I(.: CIKCUnS, IIKJII-
lii JiiKGY \.Asm mmxjvf coai ing^

I
'
WAVH «t MILUMIjIMK WAVn !•( )VVI:K

il ACIj liLljC I KUMKJS

' RATINGS: GI.Ar.flliR, ftUKGICAl
INfilKUMIiNi;;, rKDSTIIIiSI'-S

'

< UMI'UTHR DISC-;, AUDIO SI'HAKIiKS

•'!i'A<:ii I'l.iiCTunhrics, cuMi'umc;
Ainu iGNiiiuNs & monitoring"

IIU.II lUWIiK fAI'ACnORS, Ui;iRA-nA'--L
Ml< Knin.lidUnNM:!;



Uppfr Unit of nirkitciU roriciit. taking
Pjrctntioii pf incrtii
or conponinti md
tichnlcal riuir-
cuiilon trricti
Into cofiildfri-
tlon

rZBB
billion

t7IB bin lor

T51I bllllo

^371 billion

TZBI billion

Harkit icaii roricaat Fron
parcantaoii of Incraaii oF
nattrlali and conoonanti

V14B billion





ODJECTIVJ5
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- MAXIMIZICTIIli: niCNICI- ITS ( )P M'SSONS l.|i;AKNI';i

»

ICLIMINATID IXJI'LICAI ION or !• |-|'( )KT

RIDMOVK LAUNCH VEIIICU-: / LAUNCH SKIWH DS
Ri^si'ONsiniLrrv ri« )m p:.xi'p;rimknti':u/s( iicntis r
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• DASIC CONTRACT FLIGHTS

LICAP I

UZAV 2

LISAP 3

LI£AI> 4

ri^CEIIOLUKH

svmz 6 (niv)

• SECOND CONTRACT OPTION riJCHTS

IJCAP X
LKAP 5

LKAP 6

LEAP 7

FIRSI CONTRACT OPTION FLIOilTS

rA V\K OICMUU'I" I Ml

ASI HALUANCKIl I 2 (CANCICLMCI ))

• TillRI) CONTRACT OPTION FLIOilTS

KNOCIMCAP 1, 2,

PLASMA KADIAIlUN
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UnciAISIPIRII

POTENTIAL DERIVICIJ VICIIICLES

uiniuvicij

VICIIICIJCS

39 FT

25 KM Apogee

Orliilal

450 KM Apogee

'

12'

DC-X

- JjrJ.
14.5'

mAr-r. M ?
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SCIIEDULIC
INCmCMlSNTAI. l)EVEtA)Vm:m APrKUACII

rilglit

OeiuunsliQilon

Plinse III

Experiineiilnl

Piololypi?

PUn^e IV

Operaltoiial
System
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